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Note. — In tho earlier pages* of this volume, printed in 1862, a few species of the 
genera Lingula and Discina were described from tho Wavorly sandstones of Ohio, there 
having been at that time no sufficiently well marked limit established between the western 
extension of tho Chemung Group and these beds. Farther comparison of species of other 
genera led to a doubt of the propriety of uniting these formations on zoological considera- 
tions alone, and some species from the Ohio formation, previously described by me, as well 
as others at that time under investigation, were omitted from the volume for this reason. 
It is true, however, that certain species found in the Waverly sandstones and associated rocks 
of Eastern Ohio, are apparently identical with forms occurring in the Hamilton and Chemung 
Groups of New York ; but these aro comparatively so few, that their recurrence can only 
be regarded as due to a repetition of the same or similar physical conditions in tho two or 
more epochs. • 

At a later period, I have compared tho molluscan fauna of tho Waverly sandstones with 
that of some of the conglomerates, at or uear tho summit of the Chemung Group in Alle- 
gany county. New York, and the adjacent parts of Pennsylvania, which contain numerous 
lamellibranchiate shells. But in all these oases a farther investigation has proved the 
occurrence of Spirijera Vcrneuilii , a characteristic fossil of the Chemung Group in the same 
association, while the lamellibranchiate forms, with few exceptions, arc altogether of distinct 
species. In the collections of the Geological survey those fossiliferous conglomerates wore 
arranged as a part of the Chemung Group, while the coarser non-fossiiiferous rocks of sim- 
ilar character in Allegany and Cattaraugus counties wore considered as outliers of tho car- 
boniferous conglomerate. Wo have since learned, however, that, the conglomerate of the 
southwestern counties of the State is a constituent nicmbei of the Chemung Group. The 
red shaly and arenaceous strata, sometimes observed beneath the conglomerate, are merely 
subordinate beds of little significance and in no way related to the red rocks of the Catskili 
Group, to which they have sometimes been referred. The red sandstone, or fine conglom- 
erate, sometimes becoming an impure iron ore, which at oie time was referred to as the 
probable attenuate extension of the red sandstone of Tiogt, belongs, for the most part or 
entirely, to the Chemung Group. . • 

From late investigations in the Geological Survey of Ohio, Dr. Newberry has shown 
that the beds containing Spiri/era Verneu&ii do actually pzss beneath all tho strata bearing 
the characteristic fossils of the Waverly sandstones, and are separated from them by a 
black shjffle. This position established, puts at rest any doibts as to the relation of these 
beds/ a/d until we possessed some ascertained fact of this kiid, all discussion upon the ques- 
tion cqjald Iftid to no dofinite result. 
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of Dr. C. A. Williams, formerly, of Hardy county, Virginia, now of Boon- 
ville, Missouri; and of Dr, James Knapp, of Louisville, Kentucky. Dr. 0. 
DominUkb, of Ami Arbor, Michigan, has very liberally given me the 'use of 
many specimens illustrating the internal structure of specie*; and ho has 
placed at my disposal his collection of European and American Bruch Lopoda 
for further use hj completing s.ty introduction to the study of American 
Palaeozoic BraoMopoda, which is already advanced, and will appear as a 
supplement to the present volume. I have boon indebted to Mr. S. S. Lyon, 
of Jeffersonville, Indiana, for the means of illustrating the interior of Meius- 
TELLA, (S. G. Pkstauonia), as well as for other specimens. I have received 
from Mr. O. H. St. John, of Watorhw*, Iowa, interesting specimens of 
Bracliiopoda, from tlie Hamilton and Chemung groups of that part of the 
country. For the illustration of several forms among the Svikifbhid.k, I 
have been permitted tho use of specimens from the • collection pf Col. E. 
Jewett. From Mr. Joseph Sum, iv ant, of Columbus, Ohio, I have received 
specimens from the Corniferous limestone of that vicinity; and to the late 
Dr. Mann, of Milford, Ohio, 1 have been indebted for many -interesting 
specimens. Through the kindness of Prof. Wright, of Hamilton and Mr. 
J. De Cew, of Cayuga, CJanada. West, I ha\e received many specimens of 
interest from the Corniferous limestone of that region. 

It baa been to me a great satisfaction, that through many years, I expe- 
rienced' thS uni nteV rupted liberality and kind interest of the late Lkoyahh 
LtNCkL^BN^ of Cazenpvia, whose devotion to geological science never ceased ; 
and it is with a sad heart that I here record this memento of one whose 
noble manhood was everywhere acknowledged, and whose quiet, but per- 
sistent advocacy of an advancing Science, has produced many good and 
permanent results, and has exerted an influence not to be forgotten. 




TO HIS EXCELLENCY REUBEN E. FENTON, 

(N w eru py of the*8ta$e of York, 


Sib : 


I have the honor to submit to your Excellency Volume IV., Part 
I., of the Report upon the Palaeontology of New-York, containing the 
descriptions and figures of the Brachiopoda of the Upper Helderberg, 
Hamilton, Portage and Chemung groups. The species are illustrated by 
figures drawn and engraved from original specimens collected by myself 
or under my direction, or those derived from other authentic sources. 

. The completion of the printing has been delayed much longer than I 
could have anticipated, and the volume should properly have been issued 
in the early part of 1865. 

The plates of this volume, which number sixty-two, with several 
intercalated ones, are not yet completed, and some time will elapse 
before they can be finished. 

The manuscript, containing descriptions of the Crinoidea, Crustacea, 
Gasteropoda, Cephalopoda, etc. of the higher rocks, forming the fifth 
volume of the work, was delivered to the custody of the Commissioners 
having charge of the work in September of last year. • 

I have the honor to be, 

with great respect, 

your obedient servant, 

Albany, March 1867. 


JAMES HALL. 
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PREFACE. 


The present volume contains descriptions and figures of all the -well 
determined species of Brachiopoda of the Upper Helderberg, Hamilton, 
Portage and Chemung groups of New-York. Some few extra-limital species 
have been introduced in illustration of the character of neighboring but 
identical or analogous geological formations, and all these are from well 
authenticated positions. In several examples of this kind, the same spe- 
cies has subsequently been obtained within the limits of the State ; and 
we have every reason to believe that most of those, until now known 
only in Ohio and Canada West, will ultimately be found within the 
State of New York. In some instances, forms previously described as 
distinct species have been united under a single specific name. It may 
perhaps, hereafter be necessary to pursue the same course in regard to 
a few other examples, when the collections shall become sufficiently 
extensive to enable us to determine the changes produced by physical 
conditions, or by the geographical and geological distribution of species. 

Although the larger part of the collections used for this volume were 
made many years since, much new material has been obtained during the 
past few years. The number of new species, however', is not large, and 
probably no considerable number will be added to the list of those 
already known. These later collections .have been of great importance 
for the better determination of the geographical distribution of species, 
and have Confirmed some views on this fjpbject advanced by the author 
many years since. 

While the calcareous formations carry essentially the same fauna 
from Eastern ^ew-York throughout the length of the State, through 
Canada West and the State of Ohio, till these limestones disappear 
beneath the higher formations on the border of Indiana, we find impor- 
tant changes supervening in the fauna of the sedimentary strata. 



via 


I'BKfAOE. 


Tn Eastern New-York, the coarser sediments of the Hamilton group 
present proportionally few Brachiopoda ; and iu some localities are com- 
paratively barren of all fossils. The Lamellibranchiata, which, are the 
characteristic fossils of the coarser sediments of this group, gradually 
diminish in number as the finer materials supervene, and the addition 
of a larger proportion of oalcareoutf matter is accompanied by the advent 
of great numbers of Brachiopoda, together with Corals and other fossils 
which arc unknown in the eastern part of the State. So great is this 
change, that were a collection of fossils from the Hamilton group in the 
•counties of Albany and Schoharie to be compared with a collection from 
the same group in Genesee and Erie counties, the number of species com- 
mon to both would be less than has been sometimes indicated as passing 
from one geological formation to another. 

The same conditions hold true in a more marked degree in the Che- 
mung group, which, in the counties bordering the Hudson river, is 
nearly destitute of animal fossils, but oontaiu many plant remains. 
Farther to the westward, a few lamellibranchiates and brachiopoda 
appear, and their number constantly increases to the central counties of 
the State, beyond which the Brachiopoda gVeatly predominate over all 
the other organisms. Nor is this all ; not only do the Brachiopoda 
increase in number of species and of individuals, but the species are 
almost entirely distinct from those in the more eastern localities of the 
group. We notice, moreover, that in these western localities within the 
State the prevailing fossils present a “ carboniferous aspect,” or are of 
generic and specific forms much # resembling the prevailing fossils of the 
acknowledged Carboniferous rocks of the West. We find also among them 
a few forms which might readily be mistaken for •Carboniferous species ; 
and iu one or two instances, there is scarcely room for specific separa- 
tion. Here again, Jin a more emphatic sense, do we find the fauna of the 
same physical group of strata so entirely unlike at points^ three hundred 
miles distant, that there are probably no identical species. At the same 
time, the entire Chemung fauna of the western counties of New-York 
presents more analogy with the fauna of the so-balled Carboniferous 



* . • . p ®lirACit. 

' Jr ' . 

HfMle the Genua Stricklanwnia jfa retained for certain forms. It is also 
; g$»pc>aed. : to distinguish these a%ed genera* together with Camakopuoria, as 
a family Pkntameriou®. ..«.•• - „ 

The Genua Cbyptonella been sustained by the character of its in- 
ternal loop; while the stjophomonoid form, Tropidolevtus, is found to be 
more nearly allied with the Tftrebfatulidio than with any other family of 
the Braehiopoda. .. . , 

Of Ihe genera described or discussed under the several families, nearly 
one-half ore thosty which have been proposed from the study of American 
species of Braehiopoda, and it is believed that they are well-founded in the 
characters of the typical species. In some of the genera, here named, much 
yet remains to bo done in the study of their internal structure, before we 
shall .be P r ®|>afS/d to assert positively their entire characters and relations. 

The Minting of this volume was begun in 1862 ; but delays beyond the 
cbttrol of thfJ Author have prevented its appearance until now. The 
plate* pJi the volume are still unfinished at tins date, and some considerable 
time will elapse before their completion. It is hoped that these illustrations 
may prove acceptable to the student in Palaeontology. With the exception 
of a few plates, the lithography has been executed Iby Mr. F. J. Swlnton, 
whose ability and long experience have enabled him to present the *wurk 
in a very superior manner, The drivings have been made with great care 
and fidelity hy '-Mr, .11. P, Whitfield, who has excelled both in the accurate 
delineation of the character and markings of the species, and also in the 
preparatiou of specimens toillustrate the internal structure. 

I am greatly indebted to Mr. John Paterson, for his careful supervision 
of the voluxpe as it has been passing through the press, and more especially 
for his kind attention to this matter fifing some periods of my personal 
absence. , * 

My acknowledgements are due to many gentlemen for the use of 
specimens or loaned tp me for study, while &ie work has been in 
progress, \anS of some of these, mention * has been made in the body of 
the work:. It is especially gratifying to me to acknowledge the liberality 



rocks i„ the Wf-H, thw.lt dpvs villi Ural tMtetf ;' 
%e m pastern K<-w Xoi* <md m the ^acMl'urt™*’ »f PetjnKjdvanW. ' 

: KaTias «l«"«l.y, many yews aineo., present ills - 

safj- to ?.» fi.rll.er into «.<; cferaw*») in this «t 
that forth-.- ol«c. ations and th« toatainativn ot ™ore extensiye coftections 
have ooutinmcd thf- opinion then expressed, ; »aflitlty»ith a l Ifc® distinction - 
1'elveen the Devonian and Carboniferous Hvstons is one of geo^ntphieoV 
rattier than geological, diffc-ronce*; 

Jit the study of tho Bi’achioixitlft, fe\v changes have been fbuiid ftfieCij-v 
isivry, beyond what l>.as already been, published in Jtepoi1»-upua : 

the State Cabinet : and some additions have been niade u our knowledge 
of the ebaraetetij of cskblishod genera, la The. Genu* Chonjjtk^ ; the 
observation^ first made by Count' KuvaKRtww (bai^b^uchi^j^^l)-' oi ' ; 
the bliluiuo direction of the .tubular spines m they penek^o Ah? 
of the shell along the cardinal line, have been confirmed. 

In the shells of prodnetoid form, .which are PobHdlmet* releivad to 
IhiODCCTCa and (Oftwlswcs to StkopuMsOSTa. it has been shown ^atthhnafiO'W 
area and other externai features of the laker genpa arc aecorepmsi by 
the vawwtW imprints of the tbi mer. The aumecwU} ' forw.ofihi# pbarae ter 
give, to the fauna of the Chemung group, M ex^^w^quiH Bimitwiti 
that of some of the Carbon iferous roc ha of tho Mississippi. valley . ,, 

'••' :S(«(hnV..«dditiohal knowledge has been obtained, regarding : the-; ^tfucturb; 
of the ' internal spires in the Ck'nhra Amms, 

It has appeared desirable to separate* under: the' 

Stbsocisma, many of the species . hitherto yefjriM ' IS6 "• 

the Genus LiwHHyvcnus has been adooted for eert-fiah ibi’nis hejfetofwe Jhiis 

■- tlnderkke -pentameroid , typo it has been foiiftd 
distinct genera, . Gvhmjla, Avastri^ 

■V ’v ■■ 2*‘ . ■ •: \ v 
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The descriptions arid illustrations of the fossils in the third volume of 
this work include those from the Lower Hclderbcrg group and the Ori- 
skany sandstone; while the first part of the present volume, following 
the formations in the ascending order, will embrace the Braguiopoua of 
the following rocks and groups : * 


CHEMUNG GROUP ; 

PORTAGE GROUP, 

HAMILTON GROUP, including the 


The Geweseg st. ate, fonrdug beds of passage ; 

i Tttlt.v t, i siestonk and 
/ MAiiCET.wra sha^k ; 


OOHN I VEROVS T. IMESTONJ!, 

OnONOAQA C.IAIKSTONU, 

Schouau.iv' u hit, atul 
0 A ( : da-o ALl.r orit, which rests upon the 
OrISKANT SAKP3TONV., 

The Cauda-oaeli grit, is almost a non-fossi liferous rock; a few frag- 
ments of plant-like fossils, and the peculiar surface markings of the slaty 
lamifUB, from which the name is derived, being the only objects resem- 
bling organic . bodies which have fallen under my observation. A single 
' specimen; ofv l&*irec:BR.A8, similar- .to-i*. torhtosvm of the Oriskany sand- 
stone, has been found. in this rock. J 
The passage from, the Oriskriny .sandstone to this “ Or it,” or (as it 
usually occurs in many localities) arenaceous shale, or shale, is very 
abrupt and strongly defined!. The rook* itself is usually a dark or nearly 
black slaty grit, weathering to a grayish or brownish gray color, with 
lirierioT joiri^ lamination nearly at right angles to the bed- 
* .( . pP^aowToreo t iy.J . v ; - ' t ‘ 


UPPER 

HELDERBERG GROUP, including the - 
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ding; and these being often close and re ell defined, while the lines of 
bedding are obscure, give it the appearance of pearly .vertical stratifica- 
tion. This character prevails even when distant from any metamprphie 
influences.* These features distinguish the rock from any other in the 
series ; and even in its smaller ♦ outcrops, the vertical lamination has 
been found a. valuable guide in its identification. 

In the upper part we find a gradual increase of calcareous matter, with 
a diminution of the argillaceous material ; and it passes, by almost im- 
perceptible gradations, to the Schoharie grit, which is marked by the 
prese nce of numerous fossils. The upper beds of the Cauda-galli grit, and 
also the lower beds of the Schoharie grit, preserve those peculiar mark- 
ings which have been termed Fucoides cauda-galli. 

From the base of the Schoharie grit, we begin pur investigation among 
the fossils. In this rock we find, for the first time, a small number of 
species which pass upward through the limestones ofthe Upper ilolder- 
berg group, and are more abundant in the Hamilton groups). At the 
same time, also, we find a few species which are apparently, identical 
with some which we have known in the preceding rocks. These; however, 
are so few, and being comparatively rare, the large number of new spe- 
cies ol' the game genera makes them inconspicuous, and wo have essen- 
tially a ne w fauna. „ 


One ofthe most marked features of the change of fauna at this period 
is the introduction, or appearance for the first time, of numerous species 
of the Genera CVhtogeuas,' Gvuocfhas^ etc., with strongly ismcfilofe or 


fluted surfaces, and which arc often ornamented by nodes or spines. 
Some of the Orthoceratites are marked by sharp lamel lose, rhigs, ^4^ 
some of the Gasteropoda are spKiiforous. *3Phh 




is# y -v. 


Atrypa a vai'riwtjr ■: jb^ V>:. : 

cowmen to the grit and to the ltmosionea ahavii.' ? 


■* Tw^individttali of ttii ajiociq? 
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D almamia and Phacops are remarkable for their spiniferous character ; 
while the Lioh as and Acidaspis, yet known only in fragments, are of 
the most extravagant forms*of those genera. 

Whatever may be the ultimate decision relative to the lino of separa- 
tion between Silurian and Devonian systems, the base of the Schoharie 
grit offers a much more decided limitation below, than does the Oriskahy 
sandstone. The new fauna bears less relation to the preceding, and many 
of the new types are of a strikingly distinct character. In the Oiiskmy 
sandstone, we have a considerable number of species which first appear 
in the LoWer Helderborg group ; and the connection between these two 
formations is much more intimate than between the Oriskany sandstone 
and the Schoharie grit. 

Since the lkunoa of the Schoharie grit and of the succeeding forma- 
tions, more especially as far as the Hamilton group inclusive, have so 
many features in common, I have grouped the fossils together, with a 
view to a more perfect zoological, arrangement ; arid, in the first place, 
I introduce the UrtAcnroPonA of . all these formations, designating under 
each description, as well as in the title of the plate, the rock from which 
they have been derived. * x 

In arranging the plates, I have followed tc some extent the order in 
which the fossil genera appeared in time, taking care nevertheless to 
preserve the proper zoological arrangement. The following pages, there- 
fore, witli the accompanying plates, will present a pretty full illustration 
of the JB&ACnfbpODA now known in these groups, before named, within 
the State of New-York. _ 

I have sometimes found it necessary do go beyoud the limits of the 
State, to secure specimens tit for the ■lustration of species known to 
;cccmr 'Within its limits;, and a few extra-Umital species have been intro- 
duced fo? the purposes of comparison. In doing thij, however, I have 
takengreM<^re, as^I have always heretofore done, to avoid deriving 
/Specimens. frojM^an^ portion oif the country , or any State, where surveys 
hipre -.beej^ • 'going oh, in which, a department of paleontology . has been 
^ We might have reasonable expectation of seeing 

the fossils described and illustrated. * 
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The following list, in the order in which they are described, embraces 
all the gyucra of B»ACUioroi)A at this time known to me in the rocks and 

groups previously noticed on the first page, 

and from which specie? hre 

described in this volume. 

■ . . ' ’ ' ,'v r 

LINGULA, 

MERISTELLA, ^ 

OISCINA, 

ATSYPA, 

CUlANIA, 

CCELOSPIRA, 

PHOLl'DOPS, 

RHYNOHONKLLA, 

OUT HIS, . 

STENOCISMA, 

STTiEPTOKIIYNCHUS, 

LEIORHYNCHUS, 

STROPHOMENA, 

LKPTOOCELIA, 

STROPHORONTA, 

0 AM AKOPHORI A , 

CHONISTES, 

PENTAMERUS, 

PRODUOTTTS = PRODUCTELLA, 

PENTAMERELLA, 

gPJRIFERA, 

GYP11XJLA, 

CYRTIA and CYRTENA, 

AMPHIGBNIA, 

TREMATOSPIRA, 

RENSSELJ&RIA, ' 

RHYNOHOSFIRA, 

TEREBRATTTLA, 

RETZIA !, . 

CRYPTONELLA, 

NTTCLEOSPIRA, 

centrqnelea. 

ATI1YRIS, 

TROPIROLEPTUS, 

MERISTA, 

a 

YITULINA. 

# % Tit ore arc one or two other genera, which 
the list occurring in these formations. 

may be ultiiimtely included in 
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ISEarus iiiarei'LA (BHuciuiBEE). 

Tjp to the time of commencing the printing of this volume? I do not. 
know of' more than a single species of Linoola in the Schoharie grit, 
and but two in the Upper Helderherg limestone. 

Several species occur ifc the limestones of the Lower Hchlerborg group, 
and which have been^plready described ; but none are knowu to occur 
in the Qriskany sandstone, and but three species between that rock and 
the Marcellus shale or base of the Hamilton group. Collections of con- 
siderable extent have been made, and ovei* a large area of country; and 
judging from these, the shells of this genus were extremely 'rare In the 
.early epochs of the Devonian period in this country. The species are for 
the most part rare in the Hamilton group; so far as my exam in atoms have 

extended, and one only is known to be abundant. 

* 

XIXGUE2E OK THE UPPEK HEXDKRBEKG GROUP. 

JLin^ulft ceryx (n.s.). 

PLATE II. 

A single specimen has been obtained, three-fourths of an inch in length 
by half an inch in breadth. Very little of the shell is preserved; merely 
sufficient to show that it was marked by fine concentric striae, with the 
cardinal^ margin thickened. The cast has a distinct oval impression a 
little above the centre, showing the njark’of a muscular callosity at that 
point. , 

This species resembles in, form th o L.,denita of the Hamilton group, but has not 
the strong radiating strite of that species, while the subccntral muscular callosity 
is also different. 

Except that this is the only representative of the gellus known to me in the 
Pcttohario grit, I would not have thought it worth while to designate the species 
from a single imperfect specimen. 

and lomlity. In the Schoharie grit : near Clarksville, 
Albany county, l^^-Vork. > * 
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Unj^nla desiderata (n. s.). 

PLATE II. 

Shell robust, elliptical, convex^ the width equal to about four-seVenths 
of the length, the greatest Width being above the middle of the shelf, 
Sukface marked by fine and closely arranged concentric striae; the 
interior of the shell, and the cast, . showing strong radiating strise. 
Length a little less than half an inch. ♦ 

The specimen is apparently a dorsal valve, ■which is truncate, and perhaps ft 
little imperfect at the beak. In its general form it resembles L. ligea , lmt is wider 
above the centre and more oonvax, while it is larger than any specimens of that 
species in the collection. The presence of radiating stria, has not been observed 
in X. ligea. Other specimens are required for a satisfactory determination of its 
character. . • / v ■ 

Geological formation mid locality. ' In the Coraiferous limestone of the Upper 
Ilolderberg group, at Lapbauvs null, Ontario county, N. Y. •< 

Llngola mamii (n. ».)*. 

PLATE II. 

Shkix somewhat obovate, the cardinal end being narrower and rounded ; 
gradually expanding in width for more than two- thirds tho length, 
becoming slightly narrower, below, with the base-lateral anglea. very 
abruptly rounded : basal margin nearly straight. Surface sparked by 
fine close concentric strice, which are scarcely elevated above the 
smooth glossy surface. Shell thin : valves nearly flat. 

One specimen measures three-fourths of an ihch in. length by half atk 
inch in its greatest width, while the width one- third the length fellow 
the posterior end is three-eighthjs of an inch.. ■ ‘ : : 

Two separateVolves are all that* have been sceto of this spodel, but it 
sufficiently from all tho others in these strata to bo readily ; -i^oojgfia 
owe other are the only ^poeios of Ljutocxa, at; this time know* i». ^ 

stones of the Upper Ilolderberg group. ' •■ "'•<;? ; ' ;T; ' ,V A 

The specimens were rCoeived from l>r. R, P. MaatN/Of 

Ohio. . ... .. .. . . .. ... : ., v , .^... 

Geological formation and locality. In* limestone of 
derberg limestone, In Delaware county ,#Ohio. 



LINGWL.53 OF THE HAMILTON GROUP. 


UNOUI^E OF TILE HAMILTON GKOUP, 

isvcmnxa run maroki.i.uh siulf. 


‘ Lingula* ovilis. 

PLATE I. 

Lingula exitit : Hail, Thirteenth Report of tho It og on Is on the State Cabinet, 1800, p. T i‘, . f o. 

SiiBtt broad-ovate, moderately convex, length little greater than the 
width; apex obtuse; cardinal margin obtusely rounded; sides regu- 
larly curving; base broadly rounded. Surface latnellose, with irregular 
. rug® or lines of growth. 

The specimens obtained ate imperfect at the beak, or in some other part. The 
shell is very broad ; and the great width at the apex, and broadly rounded cardi- 
nal extremity, distinguish it from all other forms of the Hamilton group, or of 
the rpeks of New- York. In tho normal condition, tho umbo appears to bave been 
quite prominent ; but the specimens occurring iu the thinly laminated strata are 
much flattened. 

It is associated with DrsciNA and Coxularia, similarly with those of the Tren- 
ton group in New-York. * : * '■" 

Geological formation and locality. Iu the Marcellas shale, near Bridgewater ; 
and an imperfect specimen has been found in tho shales of tho central part of the 
Haihilton gT|np, in Schoharie county, New-York. 


lingula Ugca. 

: r ... - 

PLATE f. 

' • .... , '< ' - • . • . : f 

*£*&*$* i.-.f* H aia, Thlrtoe^l|L|t«j^)rt of theftegonlB ou tho State Cabinet, iSftO, p. 7»;, 

narrow elliptical ; length equal to twice the width ;* sides regu- 
larly ciirying; fe^tromities sufyjquai; margins of the valves thickened. 
¥ % fi “ e concentric strim, and by a feW obscure or obso - 

lott ^^a^bg atria). The more ^onvex valve shows, along the inner 
^ »^ovr; shallow groove as if the edge of the opposite valve 
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The shell is of more equal width throughout and more symmetrically oval, and 
also much larger than the X- sjtaJidatu of the Genesee slate. It is likewise more 
prominent along the centre of the Upper half of the shell. One valve (the ventral ?) 
appears to have boon more convex than the other. , : * 

Geological formation# and locality. In the shales, of the upper part of the 

Hamilton group, on the banka of Seueoa lake. 

• • : v_- 

* Lingula ligea, var. - 

PLATE II. 

The specimens from the lower part of*tho Portage group are larger 
than those from the Hamilton group, and have the sides somewhat 
straighter; while the cardinal extremity is not so rounded, and slopes 
in nearly a right line on each side of the beak. The surfaces are net so 
well preserved as in those of the Hamilton group. This may ultimately' . 
prove to he a distinct species. 

Geological formation and' locality. In the arenaceous shales of the Portage 
group : at the fulls below Trumansburgh, New- York. 

Lingula paladbrnijs. 

PLATE I. • 

Lingula pal <ef or mi* * IIall, Thirteenth Report of the Regent# on the State Cabinet, p. 76. 

Shell broadly subovate ; sides sloping in a nearly straight: line from thO 
beak to half the length of the shell, convex at the umbo and depressed 
below, the length a little greater than the greatest width, rapidly 
expanding for about two-thirds the length of the shell, below which 
it is abruptly rounded : shell 'thick. Surface marked by strong concern* 
trie lamellose s trite, and, in the exfoliated surface, by fine radiating 
striso. • ... ,,v : ' 

• • . . ’ •• ; . ,c vx : . 

This species, in general form, resembles the L. sjpatiosa of tho X^ower Hcld^* 

, berg group, but diflllrs conspicuously in .the surface . v' : 

ratio number of specimens, the dimensions are the same aa the 
being nearly two-thirds the length. of the Lower v ‘ : -. : 

• Geological farrmaili<rn 'a*id fomltfyyjf u the 'shales of - 
ciatdU with numerous known' fossils ih a loose - fragment - ^ 
valley south of Cayuga lake. 



LINGULA OF THE HAMILTON GROUP. 


O 


Lingula lrana ( n. s.). 

PLATE II. 

Shell robust, ovate, subattenuate towards the beak ; margins gradually 
expanding and curving from the beak for about two-thirds the length, 
where the shell has its greatest width. Lower half of the shell very 
depressed -convex, becoming more convex towards the beak, {shell 
comparatively thick, lamellose. 

Surface marked by line concentric stria? and faint interrupted radiating 
str'ue, which- are more conspicuous and continuous in the exfoliated 
shell. The length of an apparently lull growli individual is eight-tenths 
of an inch, and the greatest width eleven-twentieths of an inch. 

This species is conspicuously distinct from any others in the Hamilton and 
Chemung groups, except L. palaformis, from which it differs in its greater propor- 
tional length and more attenuate form towards the. beak. So far ns known to me, it 
is a rare species. 

Geological formation and locality. In some calcareous layers in the Hamilton 
shales, in Bristol, Ontario county, N.Y. 

Lingula ikinida ( n. *.). 

PI, ATE IT. 

Shell linguiform, elliptical, greatest width a. little more than half the 
length, narrowing gently towards either extremity, obtusely rounded 
and produced below, and more acutely converging towards the beaks. 
Surface very gently convex below and a little more convex on the umbo, 
marked by fine threadlike strife which are sometimes crowded in fa- 
scicles. No radiating stria? are preserved in the specimen. 

The specimen described is apparently a ventral valve, and preserves somo remains 
of the muscular impression. In form it resemble* the L. ligen, but is dess convex, 
and the lower part of the shell is more produced, so that the striae make a more 
extended curve than on that species; and they are? likewise? co<yser. 

The typical forms of L. ligea are about half an inch in length and one quarter cf 
an Inch in width; and the L. rnaida has a length of more than throe-lburths of au 
ineli, with a width of nearly half an inch. 

Geological formation and locality. In the Moscow shales of the Hamilton group: 
•t Moscow, N.Y. 

( P xl J toNroLoofy IV.] 
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Mh^ii hi {lundata ( n. s.). 

. PLATE I. 

Shei.l subelliptical, length and breadth as three to two; sides parallel; 
banc* subtruncate ; cardinal slopes abrupt, and. but little curved; um- 
hones prominent, somewhat flattened in the middle below the longitu- 
dinal centre, the flattened space expanding towards the base. V entral 
valve a little more convex than the opposite. 

Surface marked by concent vie wrinkles ; the entire structure punctate 
or subpmietato, sometimes corrugate, with extremely fine stria). Mus- 
cular impressions, in the cast, or partially exfoliated shell, subcordate 
below, with numerous diverging foliate imprints above. 

The length of the shell varies in different individuals from one-half to three- 
four chs or even seven-eighths of an inch, and the width of the larger specimens is 
half an inch. The surface marking is peculiar and characteristic, the apparent 
punctate structure being caused by two sets of concentric or irregularly wrinkled 
striae, leaving minute pits between them. In this character, which Is preserved more 
or less even upon the casts or exfoliated surfaces, the species is readily identified. 

It resembles in general form the L. rcctilateris of the Lower Ileklerberg group, 
but is less rounded on the cardinal slopes and less convex on the lower half of the 
shell, while the base is much more abruptly truncate. 

Geological formation and locality. In the shales of the Hamilton group : Mon- 
toith’s Point, on Canandaigua lake; and rfear Summit in Schoharie county, N.Y. 

Lingula mirla ( n. ».). 

• PLATE IT. 

Shell subelliptical ; length nearly twice as great as the width ; sides 
subparallel, very slightly curving, the greatest width near the centre ; 
base truncated; cardinal slopes rounded, the ventral valve a little 
more pointed tin d more convex than the dorsal valve. Dorsal* valve 
nearly flat. Ventral valve, in exfoliated specimens, marked by a de- 
pressed line down the centre, with indications of foliate muscular 
impressions upon each side. Surface marked by fine concentric striffi, 
which, on the margins,, are crowded ‘and wrinkled. 
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This shell resembles JL 'punctata in form, but is proportionally narrower : it is 
truncate in front in the same manner; the umbo is a Jiitlo narrower, ami it lias not 
the flattened s'paee below the middle so distinctly indicated. The surface marking, 
however, is always a more distinctive character. The largest specimen Examined, 
little exceeds half an inch in length. 

Geological formation and locality . In the shales of the Hamilton group, asso- 
ciated with L. punctata : near Monteitlrs Point, on Canandaigua lake. 


Lingula tlcnsa ( n . ».). 

PLATE II. . 

Sm?tL subelliptical ; sides almost exactly parallel for more than half the 
length of the shell, abruptly curved at the basal angles, and the base 
nearly straight, or slightly curving; cardinal margins gently curving. 
Middle and upper part of the shell prominent and rounded ; one valve 
( ventral?) showing a slight longitudinal depression when exfoliated, 
with fine wrinkled muscular impressions. Valves somewhat abruptly 
flattened and compressed below the middle. 

Shell comparatively thick, compact, and very closely and finely striated 
concentrically, with undulating stria*, the exfoliated shells showing 
radiating strife. 

Tlfis species has nearly the same form as L. punctata, but. is more robust and more 
abruptly elevated along the middle of the upper half of the valve ; tin flattening 
Is only near the lower extremity, and does not. extend upwards in a triangular form 
as in that species. The absence of puneta, and the close scarcely elevated fine stria*, 
are distinguishing features. . 

Geological formation and locality. In the upjfer part of the Hamilton group, 
near Summit, Schoharie county ; occurring in large numbers in some sera. ^-arenaceous 
layers on the small stream flowing in a gorge known as “ Bear Gulf.” 
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Lingula della ( n. a.). 

# 

PLATE II. 

Shell elliptical, twice as long as wide ; sides gently curving; base very 
regularly rounded ; cardinal slopes abrupt, nearly st raight : substance 
of the shell very thin. Surface marked by extremely fine concentric 
striso, and, below the centre of the shell, by numerous undulations, 
which are stronger on the middle and become obsolete* on the sides. 

In t-lie ventral? valves, a strongly impressed linear indentation marks the 
centre of the shell from near the beak more than halfway to the base. 
This feature is observed in the best preserved specimens seen, as well 
as in partial easts. An apparently adult specimen measures nine-tenths 
of an inch in length, and five-tenths in the greatest breadth. 

This species differs conspicuously from all others of the. Hamilton and Chemung 
groups, except the L. maida , which is proportionally shorter, with more attenuate 
cardinal extremity and stronger surface strife. 

In general form, this species bears some resemblance to Lingula ovala of M'Coy 
(British Palaeozoic Fossils, I’Ll L, f. G), having *tho same slender form: but the 
sides are not so straight, and the front is more carved. It has not, however, the 
robust form of that species as represented in figure 1, Plate m, of the Synopsis of 
the Palaeozoic. Fossils of Ireland. 

Geological formation and locality. In the shales of the upper part of the Hamil- 
ton group, near Canandaigua lake. 


Lingftla nlvcatii ( n. ».). 

PLATE II. 

Shell subcllipticjd ; sides curving, broader below the middle, somewhat 
abruptly expanding and curving from the beak for moje than one-third 
the length of the shell. 

Two separate valves examined (one of them a cast), are flat, and have a 
somewhat elevated or thickened border, extending from the beak. 
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within which is a distinct groove nearly parallel with tlie margin and 
reaching half the length of the shell : the centre is marked by a longi- 
tudinal linear impression for more than half its length ; and the east 
of one specimen preserves the mark of a thin septum, which extends 
from just beneath the beak three-fourths the length of the shell- 

One specimen is nearly au inch and a half long, and the oilier one inch and one- 
eighth. Tho thickened border and thin median septum are distinguishing features. 

There are some peculiarities in these specimens, which lead me to suppose that* 
a full knowledge of their characters and Interior structure may authorise their 
separation from the ordinary forms of Likuula. 

Geological formation and locality . In tho shales of I he Hamilton group, Ludlow-* 
ville, Cayuga county; and in a sandstone near Fultonham, Schoharie county. 


Lingula Sjiufulatu. 

PLATE I. ' 

Lingula Spain lata : Geological Reports of tho Third and Fourth Districts, N.Y., 1842 Sc 1S43. 

Shell small, subspatulatc or subelliptical, moderately convex, attenuate 
towards the beak, the vewtral valve being more acute ; greatest width 
across the middle of the shell ; length (which is scarcely three-tenths 
of an inch) about twice as great as the width. Surface marked by fine 
concentric strite, and, in the exfoliated shell, by faint radiating striae. 

This little shell, without any very conspicuous features, is usually recognized 
without difficulty by its small spatniate form. It is frequently abundant in the Ge- 
nesee slate, and, so far as known, is confined to that rock • though its associate, tho 
Discina lodensis , occurs in the black slaty layers in the Hamilton group below. 

Geological formation and locality. In the Genesee slate, near Lodi and Jtigstrcam 
Point on Seneca lake; and near Ogden’s Ferry,, on Cayuga lake. , 
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LINGULAE OF THE CHEMUNG GROUP. 

r 

Lingula melie ( n. b.). 

* PLATE I. 

Shell elliptical ; length and breadth about as three to two, the width 
often a little greater ; moderately convex, the umbo prominent, and 
below it begins a narrow flattened space, which, very gradually wide- 
ning, reaches to the base. (This feature is noticed on the ventral valves.) 
Sides curving, the margins flattened or a little recurved. Beak of the 
ventral valve extended and acute ; and in partially exfoliated speci- 
mvna there is a depressed sublinear area reaching more than one-third 
the length of the shell, and margined on each side. by a sharp line. 
The specimens, which appear to be the ventral valves of the same species, 
are obtuse at the cardinal extremity, and proportionally wider towards 
the base. The most extreme example of flhis kind is shown in fig. 8, 
while fig. 4 is the extreme of the other form. The surface characters 
are the same in all the specimens, and, on the exterior shell, consist of 
fine concentric strife which are crowded at intervals int-o ridges, giving 
an undulating surface. On the exfoliated fossil, the concentric wrinkles 
are preserved with faint impressions of the striae ; and obscure radia- 
ting coarser striae mark the surface, becoming stronger towards the 
margins, and terminating jfest within the edge in minute depressions 
or punctp. 

This species, in some of its forms, resembles the L. #patidata t but is larger, and 
also very distinct in 4he details of its surface markings. 

This species occurs at Chagrin Falls, Ohio, in strata of the agg of the Chemung 
group. : ; 
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Lingula cuyahoga ( n. s.). 

PLATE I. 

*• 

Shell subclliptical ; length and breadth about as five to throe ; sides 
nearly parallel, narrowing a little towards the cardinal margins ; beak 
obtuse; cardinal slopes very little inclined; base abruptly rounded. 
Surface marked by fine concentric striae, and, on the exfoliated surface, 
by fine obscure radiating stria?. * 

A single valve (ventral?) is very convex along the middle for two-thirds 
of the length; the front rather depressed, and th ^ entire margin, from 
the cardinal extremities, flattened. This specimen is in sandstone. 
Another imperfect specimen in soft shale lias nearly the same pro- 
portions, but is flattened, and the cardinal slopes less nearly rectangular 
to the axis. 

The species is a well-marked and very distinct form, occurring in the thin arena- 
ceous layers at Cuyahoga Falls, and in the green shale at Akron, Ohio, in strata 
referred to the npj>er part of the Chemung group of New-York, or Waverly sand- 
stone group of Ohio. * * 


Ge.MIS DlSCIXA (Lamarck). 

This genus, though occurring in the 'Lower Hclderberg group and in the 
Oriskany sandstone, is at present known io me in a single species only, 
in the Schoharie grit and in the Upper Hek\erbcrg l imestones. It is known 
in two species in the Marcellus shale ; one species is very abundant in 
the Hamilton group, and another in the Genesee slato>; while the other 
known species are not of frequent occurrence. 
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DLSCINVE OF TH$ HAMILTON GROUP. 

Discina mlnuta. 

PLATE I. 

Orbicula minuta : Hall, Geological Report on the Fourth District, 1843, p. 180. 

fchiELL minute, subcircular, plano-convex. Dorsal valve moderately con- 
vex, except near the apex, which is more abruptly elevated ; apex of 
the -dorsal valve excentric, and directed forward. Ventral valve flat; 
foramen execntric, with sometimes a slight sinuosity in the margin on 
. that side of the shell. Surface marked by fine crowded and wrinkled 
. strice. 

In well-preserved specimens the surface is black and shining, but this 
condition is not always maintained. 

The .specimens have usually the greater diameter one-twentieth, varying to threo- 
twentieths of an inch. The species is extremely abundant in some layers of the 
Marcel lus shale, but is not known to have any great vertical or horizontal range. 
Its extreme minuteness distinguishes it from any other species known to me in the 
New- York formations. 

Geological formation and locality. In the Marc%llu$ shale : near Avon, N.Y. 

Piscina liuniills ( u. s.). 

. * 

PLATE II. 

Shell of medium size, circular or subcircular, very depressed-convex on 
the dorsal side ; apex subcentral. Ventral valve flat, with apex sub- 
central ; foramen apparently* submarginal. 

ScnPACE, from the apex halfwVy to the margin, marked by fine concentric 
strirn, and outside of this by,a few comparatively distant sharp elevated 
striae, with the intermediate spaces scarcely perceptibly striate. 

Two.specimena only of this species have been recognized : the larger of these 
has a diameter of more than an inch; and the smaller one, t^out three-fourths 
of an inch. They are more nearly circular than any other species in the Marcellua 
shale and Hamilton group, except the D. minuta. The* D. lodentis is sometimes 
circular; but its prevailing forte is broad oval, and it ig always olosely and ‘fine- 
ly striated, and, in this feature, vejy distinct from the- presefi'f'^pecies. * 
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Geological formation and locality . In the Marcellas elate, near Bridgewater ; 
and in the shales of the Hamilton group, on Canandaigua lake. 


IMscina grandis. 

PLATES I k II. 

OrbimXa grandis* : Tanuxek, Gootogioal Report Third District, 18-12, p. 152-8, f 4. 

General form broadly and transversely elliptical, plano-convex or 
concavo-convex. Dorsal valve sometimes extremely elevated ; apex 
subcentral, a little on one side of the transverse axis. Ventral valve 
usually moderately concave ; foramen reaching from the centre or near 
the centre towards one side, but varying somewhat in different indivi- 
duals. 

Surface marked by line concentric striae, crowded near the centre, and 
more distant and sharply elevated towards the margin. 

This species is recognized by its large size, and in the ventral valve by the 
direction of the foramen being in the shorter diameter of the shell. This valve 
is somewhat unequally concave*, and, on the side of the foramen, often a little 
convex. The dorsal valves of two specimens, which appear to be of this species 
(one of them with ventral valve attached), are very different in their degree of 
convexity, and may prove dig tinet. 

In ’different specimens, this species has a transverse diameter of one inch and 
a quarter to one inch and five-eighths, with a longitudinal diameter of one inch 
and an eighth to one inch and a quarter. 

The original figure of Vanuxem, given below, is of the ventral valve. A single 
specimen retaining the two valves in connexion, has been observed ; while a 
separate valve of this, or an alliod species, has teen found in the same associa- 
tion. So far as the collections yet obtained fbrnish evidence, this spepies is very 
rare; and but a single fragment (and this may be questioned ) has been found 
to the west of Cayuga lake. 


* This name was overlooked at the time of describing the specie* in the Oriskany sandstone, and wili bo 
superseded for that epooics, the one under oeoklderatlon having precedence. I propose for the Oriskany 
form the name Ditcina ampin. + 

£ PansmKTOLOjtyfTr.} * 8 
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Discika QUAXi>i« ( Vannxem)* 



Geological formation and locality . In the compact arenaceous shales, at Caze- 
novia, and at Pratt's falls in Onondaga county ; and a single fragment has been 
found near Moscow, Genesee county. 


Dtedkia ramlalli ( n. a.). 

PLATE 11. 

Ventral valve circular or nearly circular, gently concave within the 
margin : foramen large, marked by a broadly oval depression on the 
exterior surface, which reaches half the distance from the apex to the 
margin. 

Surface marked by strong rounded concentfic ridges with sharp depres- 
sions between, and sometimes with finer concentric strife upon the 

coarser ones ; all of them crossed, on the posterior margin of the shell, 

♦ 

by fine radiating, strife or vascular impressions, which enter into the 
substance of the shell. On the anterior half of the shell, the concentric 
striae become partially obsolete. From a constricted ridge, which exter- 
nally marks the place of a median septum in the muscular impression, 
there diverge strong rouiftied radiating ridges, separated by narrow 
abrupt Repressions which extend nearly or quite to the margin of the 
valve. 

The single specimen known is a partially exfoliated exterior surface of a. ven- 
tral valve : the margin of the anterior portion is. some wba£ broken and worn 
away. Certain appearances indicate that the dorsal valve lies beneath this' ventral 
valve, imbedded in the matrix, and the two pressed clotely together. ' - 

This species is a large and remarkable form; the transverse diameter is nearly 
three inches, and from the apex tooths posterior margin is OBI^mch. and a half. 
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The anterior side being broken o,ff, we infer, from the ordinary proportions of 
these shells, that it has been at least as long as the posterior part, which gives a 
longitudinal diameter of throe inches. The concentric stria* are stronger than in 
any of the other species in these rocks, and the strong radiating ridges are a 
very distinguishing feature. 

This is the largest well-authenticated Diseina that I know; though 1 have a 
discoid fossil under consideration, possessing the general appearance of Discina, 
which in its greatest diameter is four inches, 

Geological formation am l locality. In the arenaceous shales of the Hamilton 
group : near Schoharie. 


Ptslina dorhi ( n. &.), 

PLATE II.- 

Shell subcircular or oblate, the transverse diameter usually the greater. 
Dorsal valve convex; apex elevated, subterminal. Ventral valve liat 
or concave, the apex excentric ; foramen comparatively large, oval, 
with margins depressed. Shell thin. 

Surface marked by fine concentric stria*, and the cast by folds or wrin- 
kles in the same direction, . x 

This specie's closely resembles the D. nctoberryi , from Cuyahoga falls, Ohio : but 
that shell is somewhat thicker and stronger, with the apex of the dorsal valvo 
more elevated. The specimens of the present, species observed are likewise 
smaller. The presence or Absence of tho radiating striro on tho cast, which are 
probably caused by the soft parts of the animal, cannot, be relied upon as cha- 
racteristic. The length of the largest specimen is about three- tenths of an iuch, 
with a width of seven-twentieths of an inch. • 

The most characteristic specimens of this species which have been seen, are 
adhering to other fossils ; and its identi ty with Piscina might be questioned, but 
for the preservation of four individuals (one of them a ventral valve) upon a 
specimen of Blmrotomaria sulcomarginata. The same species occurs in Canada 
West, attached u^Shbifer; 

Geological formation and, locality. , In the Hamilton group : at Hamilton ; on 
the east shore of Seneca lake, N.Y.*; and in Canada West. 
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Disctna seneca ( n. ».). 

PLATE IX. 

Dorsal valve broadly oval; apex about one-third from the posterior 
margin, and, in a specimen six-tenths of an inch in length, is elevated 
one-tenth of an inch above the plane of the margins. 

(Surface marked by concentric, somewhat regular folds or wrinkles in 
the larger specimens, and, in a smaller one, the surface is similar, but 
less uneven; the concefctric markings being more like undulations of 
the surface, than the ordinary striae of Dihcina. 

Two spec) mens of dorsal valves only have been seen : they have the same form 
as D. media and D. lodensis ; but the apex is much more elevated, and the surface 
striae are not of the same fine and regular character, though, the ‘specimens being 
partial casts, this feature maybe somewhat obliterated. One of the specimens has 
a length of six-tenths of an inch, with a width of five-tenths ; while the smaller 
one has a length of one-fifth, and a width of one-sixth of an inch. 

These specimen* occur in the same shale with the other Species, which are al- 
ways flattened, while both the old and young of this maintain their proportions 
as described. With the single larger specimen, “I hesitated to characterize the 
species ; but fuiditig a small one of the same form and character, I can scarcely 
indicate it as a variety of either of the other species which it resembles in general 
form. 

Geological formation and locality. In the upper part of the Hamilton group : 
on the east shore of Seneca lake. * 


Piscina media ( n. s.). 

• PLATE II. 

Compare THscina lodentU, pft. 22, pi 2* 

Shell broadly elRptical or subcircular, variable in form, ©ttrsil 

very depressed-convex ; apex excentric, pointed, and <nelined towards 
the posterior border. Y entral valve flat, or a little .CQhyex jtSBt anterior 
to the foramen ; foramen* narrow, directly in tjie longitudinal axis of 
the shell, or often a little oblique. 
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Surface finely and evenly striated by fine regular elevated stri®, distant 
from each other more than twice their width. The apex of the dorsal 
valve is about one-third, and sometimes less than one-third thu length 
of the shell from the posterior margin. Perforation of the ventral valve 
narrowly oval or subl inear, about one-third the length of the shell from 
the posterior margin, and extending towards the edge of the shell. 
Tliis species resembles in form the I). lodensis of the Genesee slate ; but it is 
more coarsely and distantly striated, and does not present the radiating folds or 
undulations observed in that, species. The position and relations of the apex and 
foramen are similar to those of the D. lodensis ; and it is possible that conditions 
of the sediment, and other physical canoes, may haaro affected the external cha- 
racters, and that we have only a well-marked variety of that species. The species 
is not uncommon in the Hamilton group, both in the bluish shales and in the 
dark slaty beds, which arc of the same character as the Genesee slate. 

A single specimen of a ventral valve, found in the upper part of the Chemung 
group in Steuben county, possesses characters so entirely similar to those of the 
Hamilton group, that I can find no means of separating it. 

The oval form and excentric position of the apex are suflicient to distinguish 
the species from others of those 'groups. The elliptical specimens measure half 
an inch, or more, in length, with a width of nine-twentieths of an inch. 

Geological formation and locality. In the Hamilton group, on the shores of 
Seneca lake near Ovid, and in the uppenpart of the group on the shores of tho 
Canandaigua lake ; and in the greeu shale of the Chemung group in the south 
part of Steuben county, at Troupsburgh. 

Piscina (sp.?). 

PLATE II. 

A email nearly circular specimen of a v*entral valve, occurring in the 
Marcellus slate, is marked by fine crowded and scarcely distinct stri® : 
the apex is excentric, being scarcely more than one-third thp length of 
the shell from the posterior margin ; with a short, narrowly oval 

foramen. ; • 

This specimen if unlike any other one before me, and may be a distinct species : 
but I hesitate to designate it without more material. 

'fTsd/eg&al formation and locality. In the Marcellus slate : near Bridgewater , 

N.York. 
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« Dtscina tullta ( n. ».). 

PLATE II. 

Dorsal valve elliptical ; apex excentric, elevated above the plape of the 
margins of the shell nearly one-eighth of an inch ; length half ah inch, 
and breadth little more than three-tenths of an inch. 

Surface marked by fine crowded striae. ' 

A. single specimen of the dorsal valve only has been seen, but its proportions 
of length ami height distinguish it from any other species in the rocks of New- 
York. 

Geological formation and locality. In tire Tully limestone near Ovid, Seneca 
county, N.Y. 

Discina lotlensis. 

PLATE II. 

Orbicula lodensi* : Hall, Geological Report Fourth District, p.228. 

~ — ; Yahuxim, Geological Report Tbfrd District, p. 16$, 

Shell broadly oval-ovate or subcircular, narrower towards the posterior 
end. Dorsal valve very depressed - convex ; apex minute, excentric, 
less than one-third the length of the shell from the posterior margin. 
Ventral valve flat towards the margins, and somewhat abruptly ele- 
vated at the apex ; foramen linear, extending more than halfway from 
the apex to the margin, and* sometimes causing an undulation of the 
edge, or slight emargination. 

Surface finely striated concentrically by close crowded and little elevated 
strito, and, on the anterior half of the shell, by faint radiating fbkfe or 
undulations. In partially exfoliated specimens, radiating marks Of' the 
vascular impressions are perceptible. Specimens wGbely shoW thb Con- 
centric striae to be crenelated by delicate radiations, a character which 
undoubtedly existed- in all perfect. sheila. , *_.■ ... 

In the partially exfoliated sheila, the apex of the dorsA&^yalve aho#a a 
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narrow indentation on tlic anterior slope ; and in ventral valves in 
similar condition, there is sometimes a lobed muscular impression just 
anterior to the foramen. . 

This species is very abundant in certain localities of the Genesee slate. The 
oval-ovate forms rarely or never exceed nine-twentieths of an inch in length, by 
eight-twentieths in the greatest width. The largest subcircular form obtained has 
a length a little less than half an inch, with a width of full half an inch in its 
greatest, diameter, the posterior end being truncate. 

In form and proportions, this shell scarcely differs from the D. media, but. is 
smaller than the generality of that species, the strife much finer and closer, and 
it possesses the faint radiating folds which do not appear in that species. 

Geological formation and locality. In the Geueseo slate, above the Hamilton 
group : near Lodi and Bigstroam point, Seneca county, N.Y. 


ftiscina truncata ( n. s.). 

PLATES I & II. 

Shell ovate, the anterior end broader : valves depressed-convex. Dorsal 
valve with the apex near the posterior margin, and directed backwards; 
posterior margin very abruptly rounded or truncate. Ventral valve 
with the apex submarginal ; foramen extending nearly or quite to the 
posterior . margin, which is indented. 

StrafACK marked by fine concentric strim and faint radiating undefined 
lines. 

This little species scarcely ever exceeds two-tenths of an inch in length ; while 
the greatest breadth, which is anterior to (ha middle, is nearly the same. The 
dorsal valvo has the appearanco of a Lingula, with flattened margin extending 
beyond the beak : the ventral valve shows a snbmarginal foramen. The muscular 
impressions (which are faintly preserved ) differ* from the ordinary DIscina, but. 
are too obscure to afford means of separating it from the genus. 

In some specimens the posterior margin is abruptly rounded* while in others it 
is straightly truncate. It may, perhaps, have been an elongated form of this shell 
which is figured as Lingula concentrica in tho Geological Report oil the Fourth 
District. 

Geological formation and locality. In the Qentfte© slate : near Lodi, and at 
Bigstream point,?<feneca county. • , 
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DISCINJB OP THE CHEMUNG GROUP. 

t 

lMscina neglecta ( n. 

PLATE 1. 

Shell elliptical. Dorsal valve convex : elevation of the apex above the 
plane of the margins about one-twelfth of an inch ; apex situated about 
one-third the length of the shell from the posterior margin. 

Surface marked by crowded wrinkled concentric stria*. 

A single specimen of the impression of the dorsal valve measures seven-tenths 
of an inch in length, with a width of six-teulhs of an inch. The dorsal valve of 
another specimen of similar character is more nearly circular, the concentric 
ttirhe are thin and elevated, and the interior shows a linear muscular impression. 

Other specimens are required for a full determination of the characters of the 
species. It is a more robust form, with the apex more elevated, than the JD. Zo- 
densis; and the specimens maybe compared with JD. scaeca . 

Geological formation and locality . In the arenaceous shales of the Chemung 
group, from the Inclined Plane at Ithaca, Tompkins county, N.Y. 


Dkhia elmira ( n. s.). 

PLATE II. 

Dorsal valve very convex, transversely broad-oval ; breadth about seven- 
tenths of an inch, and length half an inch : apex excentric, or about 
one-third from the posterior margin* Ventral valve unknown. 

Surface marked by extremely fine crowded striav 

This specimen of the dorsal Waive only, is noticed in anticipation of obtaining 
materials lor a full illustration. In the elevated dorsal valve, position of apex, 
and fine stria), it bears some resemblance to the dorsal valve of D. grendi*. 

Another specimen of similar character, but, with the apex a little more de- 
pressed, has a tesgth of half an inch, with a transverse diameter of about One 
inch. This specimen is essentially a cast in sandstone^ and i^s surface markings 
are not clearly preserved ; but it shows no important difference from the pre- 
ceding one, and for the present I unite the two under the same designation. 

Geological formation and lodhlity. In the shales of the Chemung group : near 
Elmira, N.Y., and rn sandstone of, the same group near Well^Jottraghj Pa 
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Dlscina alleglmnia. 

PLATE I. 

DUcina alhghania ; Haw, Thirteenth Report on th« Stato Cabinet,- p. 77. 

Shell broadly elliptical or nearly circular. Dorsal valve depressed conical; 
anterior side broadly and equally convex ; apex placed at a lit tle more 
than one-tliird the length from the posterior end of the shell, slightly 
inclined backwards; the posterior slope concave, and the shell ilatteued 
towards the margin. 

° f 

Suhf^ok marked by fine regular concentric lamelhn, which are distant 
from each other two or three times their width. 

Tliis large species is one of the finest and most- beautiful of* the genus, nearly 
equal in size to the D. amp la of the Oriskaoy sandstone, and differing from that 
one in the posterior position of the apex and the more abrupt sloping on the 
posterior side, while the concentric stria* are much finer and more closely ar- 
ranged. It differs from the large circular form D. discus of the Lower Molderbcrg 
group, in the greater elevation of the dorsal valve, and absence of radiating strim. 

This species differs from the 1). gr audit of the Hamilton group in the position 
of the apex of the dorsal valve* and in the direction of the foramen relative, to 
the greatest diameter of the shell. a 

Geological formation and locality . In the Chemung group, HubbieviUe, Allegany 
county, N.Y. 



DiftCINA ALLCttSAKrA. 


Dtocina newherryi ( n. 8.). 

■ PLATE I. 

Shell subciroajar or broadly ovate, sometimea oblate : apex situated near 

[ PAI.JSONrOI.OGt IV.] 4 • 
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the posterior margin or less than one-fourth the length of the shell 
therefrom, prominent, being from less than one-eighth to one-quarter 
of an inch above the plane of the margins. Ventral valve 'slightly con- 
cave ; apex cxcentric ; foramen large, 6val, with the margins deeply 
depressed. Shell comparatively thick and strong. 

Surface marked by fine concentric lines, which are very faint in young 
shells, but become stronger arid rise into distinot sharply elevated striae 
in older specimens. 

Where partially exfoliated, the shell shows intermediate fine radiating 
striae ; and in older specimens, the interior of the shell, and likewise 
the. cast, is marked by strong radiating vascular impressions. The 
structure of the shell is strongly lamcllose. The casts of the dorsal 
valve show a narrow longitudinal muscular impression on the anterior 
side of the beaks. The length varies from one-eighth to one inch. 

For lli esc specimens, I nm indebted to Dr. J. S. Nkwbekhv. 

* 

Geological formation and locality. Abundant in a ferruginous band about 110 
foot below the Conglomerate at Cuyahoga falls, and in the greou shale and shaly 
sandstone at Akron, Ohio. 


(litM S (KAMA (RlSTZIUS). 

Up to the present time, the Genus Crania has not been recognized in the 
New-Yovk collections, from any rock below the Schoharie grit. 

The extensive and long continued explorations in the Lower Hclder- 
herg group, which resulted in the discovery of many rare and obscure 
fossils of that formation, we may suppose would have brought to light any 
species of this genus which might have lived in. the area of investigation. 
Still wo are far from being Warranted, by this negative information, in 
the inference that this genus did not exist in the preceding periods in the 
New- York strata, "since wc know of its occurrence in rocks of the age of 
the Niagara group in Indiana. At this time we know of but two indivi- 
duals in the Schoharie grit, notwithstanding that Collections have been 
made from that rock during \ho past twenty -live or thirty years- * 
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CRAN1HS OF THE UPPER HELPER PLUG CROUP. 

« 

Crania aurora ( n. «.). 

PLATE J1I. 

A cast of Tiiochoceivas, from the Schoharie grit, preserves the impres- 
sions of two individuals of a species of Crania, which were apparently 
adhering to the interior of the shell of the outer chamber of this cepha- 
lopoda 

Ventral valve subquadrate, approaching a eireiflar form ; lateral margins 
slightly curved, and the two extremities abruptly rounded, the posterior 
one least curved : margins thickened. The impressions of the anterior 
muscles are nearly united in a transversely subelliptical scar : posterior 
adductor scars distant, not well defined in the specimens. 

No other specimens of this or any other species of the genus mv known to me, 
at this time, from this formation. 

Geological formation and locality . In the Schoharie grit , in the town of Knox, 
Albany county. 


CRANI/E OF THE HAMILTON GROUP. 

, Crania hamiltonhn. 

PLATE Iff 

Crania Kamiltonl<* : Hall, Thirteenth Report on the Slate Cabinet, p. 77 ; and f. 4 Sc 5, p. 76. 

Shell broadly oval or subcircular. Dorifal vafve subcorneal ; ape:: sub- 
central or excentric, pointed in well-preserved specimens, often worn 
or decorticated. Exterior surface of dorsal valve marked by concentric 
lamellose striae. Ventral or lower valve marked by four strong impres- 
sions of the adductor muscles, which are variable in form : the poste- 
rior ones ares distant; the anterior ones approximate, diverging above 
and assuming a somewhat cordiform appearance, the pit for the pro- 
tractor muscles occupying the space between. Vascular impressions 
‘strongly dictate. 



«8 


PALEONTOLOGY OF NEW- YORK, 


Thi« Hpccios in found adhering to valves of Aihyris, TrojndoleptuSy Strophodonta , 
Spirifer , JJvicula , Qrthoccras, etc., and separated valves are also free in th© shales. 
The form of the shell ia very much influenced by the form of the body to which 
it adheres. The dorsal valve is often regularly ov r al and symmetrical, rising io a 
low aiibronical form, with the apex excontric on the posterior side. Some speci- 
mens ate irregularly subcircular, with th© surface wrinkled and uneven, 

in a single specimen adhering to a^Fropidoloptus, the fonu'of the plications of 
that shell are carried into the dorsal valve of the Crania, confoifaiing in part to the 
curvature of its margin as the shell increased in size. The form of the ventral 
valve is influenced not only by the contour of the body to which it adheres, but 
bv the small bodies growing upon the satno surface. In a single example, the 
central portion of the posterior margin is produced in a narrow extension be- 
tween two Spirorbidos, which prevented the shell from gre wing in that direction. 

The dorsal valves aro nob unfroquently partially covered by an adhering 
Jiulopora- like body ; and the small Spirarbis an p;ula ins is likewise found adhering 
to them. 

In some of the specimens, the form and character of the interior of the ventral 
valve resembles that of the C. obsoleta of Gold fuss’, from the Eiffel, which is of 
Devonian age. # 

Geological formation and locality . Ill the shales of the Hamilton group, in the 
region of Canandaigua lake and* on the shores of Seneca lake; at Bethany and 
Covington, Genesee county; Richmond and Bristol, Ontario county; and in Erie 
county. Likewise at Cazcnoviu and Hamilton in Madison county, and elsewhere 
in New- York, as well us in the Hamilton group in Maryland and Virginia. 


Crania crcnfctriata. 

PLATE III. 

Crania crenutriata Halv Thirteenth Report on the State Cabinet, p. 78. 

Dorsal or ypper valve very depressed-conical, subcircular; apex central 
or subcentral, a little inclined. 

Surface marked (jy sharp elevated crenulate striae, reaching almost to 
the apex (which is quite smooth), and increasing by interstitial addi- 
tions. 

•« -#• * ' * 

This specie* is rare, and four specimens only of the dorsal valve sis known at 
this time. The character of the strise gives the fossil, when partially obscured *by 
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adhering shale, the appearance of the exterior of the small funnclshaped fronds 
of PENKSTKiiLA, Tho stria* are similar to those of Crania ( Pseudocrania ) divaricata 
pf M‘Coy, a Silurian fossil; but the form and position of apex is very distinctive. 

The ventral valve of this species has not yet been discovered, unless* it may 
occur among the imperfect and obscuro specimens which have boon referred to 
C. hamiltaniai. 

• 

Geological formation and locality. In ehaloa' of the Hamilton group : Alexander 
in Go no son county; on the fdioro of Canandaigua lake in Ontario -county ; and >tt 
Eighteen-mile creek on Lake Erie, N.Y. 


Crania gregaria ( n. s ). 

FLAT# III. 

Shell small, obliquely very depressed -conical, subcircular or oblate, nar- 
rower at the posterior end; apex at the posterior third of the shell. 
Surface apparent ! y smooth. 

This small* species occurs from the size of a pin’s head, to those having a 
transverse diameter of a little more than a tenth of an inch, with a longitudinal 
diameter a little less than onfc-tentli of an inch. On a single valve of a large 
bivalve shell, nearly forty individuals of thffc species can be seen, together with 
tho remains of several ventral valves of one of the larger species. 

It may be possible that these small fossils are the young of C\ hamiUonur , which 
have commenced their existence upon the same body which sustained the parent 
shells. * 

Geological formation and locality . In the shales of the Hamilton group, in 
Bristol, Ontario county. • 
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CRANIA OF THE CHEMUNG GROUP. 

Crania Icon!. 

FtiATE III. 

Crania leovi : Hah, Thirteenth Report on the State Cabinet, 1860, p. 78. 

Shell subcircular, transverse or slightly elongate. Dorsal valve convex. 
Ventral valve concave, ' variable in form, more abruptly recurved to- 
wards the margin. Hii^ge-line straight, equal to a little more than one- 
tfiivd the greatest width of the shell. Muscular impressions of the 
posterior adductors in the dorsal valve near the cardinal angles ; the 
anterior ones near together and a little behind the centre, with two 
minute impressions a little anterior to the centre, marking the plaee 
of the retractor muscles. Ventral valve with the posterior adductors 
corresponding to those of the dorsal valve ; the anterior adductors 
occupying a subcircular area, and barely separated by an elevation 
marking the place of the protractor muscle. 

This species is known only in the condition V>f casts of the interior. The 
dorsal sido is moderately convex ; the apex apparently a little excen- 
tric on the posterior side. 

A single cast of a dorsal valve among the specimens is more regularly 
elliptical, a little more convex, and without the straight hinge-line : 
this one may perhaps lie a distinct species. 

There are, likewise, in the rocks of the Chemung group, some other specimens 
of the character of Crania ; butt unfortunately, I have at this time no specimens 
in a condition to admit of their being satisfactorily described. 

* Geologic at formation and locality . In the Chemung group : Leon, Cattaraugus 
county, N.Y. 
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Genus Pholidops ( Hall). 

All the known species of this genus are small shells, usually occurring 
as single scale-like valves or discs, and*in two instances only have 1 seen 
specimens with the valves conjoined. Th» specimens appear not unlike 
the dorsal valves of a small species of Djscina ; but being calcareous, they 
have not the corneous lustre of those shells ; and when conjoined, there 
is no evidence of a foramen in either valve. The interior shows a strong 
muscular callosity, and the casts bear a strongly marked impression of 
the same. 


Pholidops areolata ( n. s.). 

PLATE UI. 

Shell broadly subovate or scarcely circular, wider on the posterior third, 
broadly rounded behind a£d more narrowly rounded in front. 

The cast of one valve (the dorsal valVe?) shows a deep ovate or sub- 
cordiform muscular scar, which is nearly surrounded by an elevated 
areola, and partially divided by a median ridge from above. The opposite 
(ventral?) valve has a larger muscular scar, which is auriculate above, 
with the surrounding areola divided at. the lower or anterior margin. 
Surface somewhat abruptly flattened o\\ the posterior side, and more 
gently sloping on the front of the valve. * 

One specimen lias a length a little less than one-fourth of an inch, with 
a width across the middle nearly the same. The only specimens known in 
the Schoharie gHt are casts, and we have not therefore seen the exterior 
of the shell. In^casts of two individuals, the rflnscular impressions present 
some differences in form, and in the depth of the impressions of the 
parts, probably indicating the characters of dorsal and ventral valves. 
This apecies ’closely resembles ouo in the Oriskany sandstone, from which it 
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differs in being more ovate, aa well as in the form and division of the muscular 
sear, and more depressed posterior side*. 

Geological formation and locality. In Schoharie grit : at Clarksville and Knox, 
Albany Vounty, N.Y. 


Pliolidop* liamiltoiiire. 

PLATE III. 

Pholidops hamittoni <r : Halt., Thirteenth Report, on the State Cabinet. IStiO, p. 02, 

Sheli, regularly and uniformly ovate, broader near the posterior end : 
apex excentrie, little elevated, and slightly inclining to the posterior 
side. 

Substance of the shell thin, and flattened towards the margins. Surface 
marked by fine closely arranged lamello.se stria). Interior smooth, 
except an ovate, somewhat auriculate, and sometimes slightly bilobed 
prominence beneath the apex, which marks the muscular impression. 
The casts of the interior show a comparatively large muscular impres- 
sion, which is shield-shaped or subova to and somewhat auriculate, or 
with a deeper impression on each side abovf* the middle. In one (dorsal?) 
valve, the impression is a little bilobed near the lower end ; and in 
another, which appears to be the ventral valve, there is a faint radiating 
or digitate impression on the lower half of the muscular scar. The 
surface, when magnified, shows indications of minute interrupted ra- 
diating striae. 

This species is the smallest of a/iy described ; having a length of fourteen- 
hundredths of an inch, with a width of twelve-hundredths in the widest part.. 
It is not rare, but we find only separated valves. . • 

The observations upon this genus, under the generic description, will-show 
tho facts regarding the known species, and their geological range (Seo Introduc- 
tion to this volume). 

7 t 

Geological formation and locality. In the shales of the Hamilton, group at Darien 
in Brie county, at Moscow in Livingston county, and Other places in Western 
New- York. . ■ . • '!*’ * 

’ Fur a description of tho GrUkauy uodstono spoelee, P. arenariu*. see Addenda totlifa volume. 

m ^ 
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(jiESI S ORT1I1S ( Dalman). 

ORTHIDES OP THE UPPER IlELDERRERO GROUP. 

There are three, or perhaps more, species of Orthis occurring in the 
Schoharie grit, which arc the lowest beds of the group ; but since the 
specimens are almost invariably in the condition of casts of the interior, 
a satisfactory determination of their specific characters is attended with 
many difficulties. It has been only by preserving the casts of the interior, 
with such impressions of the exterior surface of the shell as could be 
obtained, that the characteristic features of two species have been pretty 
well ascertained. One of these occurs in considerable numbers, while the 
other is extremely rare : the first resembles a species found in the lime- 
stone above the grjt, but known only in few examples ; while the other 
is quite distinct from any known above the horizon of the grit. A third 
species, of peculiar characters, has been seen, only in a single specimen of 
the cast of the ventral valve ; while some impressions of the exterior of 
a shell have not been identified with either of them. 

In the. limestones above the Sc hob aria grit we have at least five well 
marked species, in addition to those just mentioned. 

The Orthides of this group of strata do not present any important 
differences, in general features, from those of the group below : they are, 
however, far less numerous, both as species and individuals. Two of the 
species are of the typo of Orthis oblata ; arid two others are of the type of 
O. mbcarinata of the Lower Ilelderberg group, while Orthis propinqua of 
frhe Ti pper Heiderberg limestone resembles Orthis multi striata of the Upper 
Pentamerus limestone of the same group. * 

In the details of form, surface markings, area, and muscular impressions 
of these different species, there are sufficient moans of "identification, and 
of distinction from those before described. 

Some of the sjtecies in the limestones of this group have a wide geo- 
graphical distribution, but no one of* them “has proved to be of common 

[ P.IX.BONTOI/XJV IV.] 5 • 
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occurrence in the State of Nevv-York. This limestone formation, within 
the limits of the State, being for the greater extent a firm and subcrystal- 
line rock, lias yielded few specimens of as great perfection as those of the 
Lower Helderberg group. 

A. species ot tuo typo of O. rlegantuia and (». mibcai'inata, with the dorsal valve nearly 

Hat : 

Okthis PKuottis, Oicrma lenticui.akis. 


Orthis peloiis ( n. s ). 

* PLATE IV. 

Sfifif.L plano-convex ; the dorsal valve nearly fiat, and subcircular or 
slightly transverse : .ventral valve somewhat semielliptical, very con- 
vex on the umbo, the middle regularly convex and sloping to the front 
and sides ; cardinal line equal to or greater than two-thirds the greatest 
width of the shell. Area of moderate height, the beak of the ventral 
valve extending little beyond the area line. 

Surface marked by fine somewhat evenly bifurcating striae, which curve 
towards the margins, and a few terminate on the area line of the 
ventral valve. 

The specimens are casts of the interior, with impressions of tho exterior : from 
those latter, casts have been taken, which have served for tho description of the 
exterior surface of the shell. 

The internal cast of tho ventral valvo is highly convex ; the greatest convexity 
being above tho centre, sloping gently to tho front and more abruptly to the sides. 
The muscular impression is comparatively small, subelliptical in form, the lon- 
gitudinal being a little greater tjian the transverse diameter, deeply bilobed by 
the callosity of the adductor muscle, and the sides somewhat distinctly lobed in 
about three.divisions. The surface of the cast, below the muscular impreSKfCMi^tB 1 
faintly marked by the vascular impression, and the margin strongly striated. 
The distance from tho beak, or filling of tho rostral cavity, to the lower side of 
the muscular impression, is loss than half the length of the east. 

The oast of the dorsal valve is nearly fiat, with an oval muscular area which is 
deeply divided in the centre .from the pit made by the cardinal process end ita 
extension along the interior of the shell, whence it becomes bifurcate. The mu- 
scular impression is transversely divided by a ridge, extending on each side fsom 
tho median liiie, as ?n species of the*type of Orthis etegantula. > 1 • v; - - 
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The casts of these two valves, which I have placed under one designation, 
have not been found in actual connexion ; but the character of the ventral valvo 
require? a dorsal valve of the form described, and vice versa; while the two oc- 
curring in ifcn same locality, and of equal rarity, I can fuel little hesitation in 
considering them of the same species. 

Geological ’ formation ana locality. In the Schoharie grit : at Clarksville and 
Knox, Albany county, N.Y. 


Ortlifc lenticular!#. 

PLATE V. 

Orlhit Ir.nticulaiis [1 ] Vahuxuv, Geological Report Third District p. ISS, f. 4. 9 

Compare Orthi* soiitaria of the Hamilton group. 

Shell suborbicular or subquadrate, sometimes suboval, greatest width 
above of- below the middle, subplanoconvex : hinge-line equalling or 
greater than two-thirds the greatest width of the shell ; cardinal extre- 
mities rounded. Dorsal valve varying Trom very depressed-convex to 
moderately convex in the upper part, more or less abruptly depressed 
towards the cardinal extremities, which are a little deflected ; gently 
curving towards the middle of the sides u and the centre marked by a sinus 
which begins at the beak and expands so as to produce a broad depres- 
sion in front : area linear, the beak projecting a little beyond the area 
line. Ventral valve very convex, sometimes obtusely subcarinato along 
the centre ; greatest convexity near, or a little above the middle of the 
valve, curving very abruptly to the front and to the sides (or, when 
carinate, it is irregularly depressed), and # curving more gently towards 
the beak : area of moderate width, a little incurved ; foramen com- 
paratively large, wider than high ; beak incurved over the ’foramen. 

Serfage finely striated with rounded subequal radiating striae, which bi- 
furcate at intervals, and sometimes every fifth, sixth, or seventh one 
is more proirflnent than the others : about sixteen to twCnty-two stria; 
in the Bpace of two lines, the striae wider than the spaces between them, 
and crossed, at unequal distances by subimbricating lines of growth. 
^Entire surface finely papillose, and, on the worn surfaces, punctate. 
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The interior of the ventral valve preserve** very strong dental lamellae, 
and a strong callosity for the attachment of the cardinal muscle. 

I rHhr this species ty the O. lenticular is of Vanuxem with some little doubt, 
since the original specimen in fho State Collection has been lost. The form de- 
scribed by Mr. Vanuxkm is similar to that, of tigs.. I and 2 of Plato v, which i a 
sutxpmdrate, the front being sometimes rounded and sometimes straight. The 
other forms ( figs. 3, 4 and f>), which I iiiul myself compelled to refer to the name 
HpeeieSj are more robust , with the greatest width below the middle, and a much 
greater convexity of both dorsal and ventral valves. 

In firm, this species resembles the O. subcarinata of the Lower Helderberg 
group; but the stria* arc finer, the area larger, and the muscular callosity and 
dental litmelhn are stronger; while the narrowing towards the hinge in the more 
robust forms is a character not observed in that species. 

The specimens ordinarily seen have a length and breadth of a little more or 
less than half an inch, with a depth of about one quarter of an inch ; while tho 
largest specimens have a length* and breadth of three-fourths of ari Jnch, with a 
depth of about half an inch. 

Geological formation and locality. In the Corniferoiis limestone of fho Upper 
ITcldcrhorg group : at Leroy, Genesee comity; near Caledonia, Livingston 
county; tw 7 o miles south of Vicuna, and at Shortsville, Ontario county, N.Y. 

R. Species of the typo of Orthis hybrida and O. ohlata , with tho dorsal valve more 

convex than the ventral : 

Orthis 4 isos, Orthis ( sp. ? ), 

* Orthis mitis, Orthis vanuxemi? 

Orthis hi via, Orthis semkhk, 

Orthis ci.ncuns. 

Oltlils alsus ( n. p.)- 

. PLATE IV. 

* 

Shell somewhat scmielliptical in outline : cardinal line equal to, or 
more than two* thirds the greatest width, which is near or just below 
the middle. Dorsal \*alve more convex than the ventral, the greatest 
convexity being about the middle, sloping almost equally to the sides 
and front, ami less rapidly to the beak, while it is flattened oir concave 
towards the cardinal angles. The centre is marked by a sinus from the 
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beak, which gradually expands to the base of the shell. Vent ml valve 
depressed -convex, and nearly flat in the middle of the lower half: 
beak small and neatly defined, projecting slightly beyond the area-line ; 
area narrow sublinear, a little inclined ; foramen partially filled by the 
strong cardinal process of the opposite valve. Area of the dorsal valve 
comparatively large, equal to two-thirds the width of the area of the 
ventral valve, flat or lying in the plane of the margins of the vnlvo.* 
Surface marked by tine, somewhat unequal, bifurcating strut?, about 
eight or nine in ohe-fiftli of an inch, much curved on the upper lateral 
margins. • # 

The casts of this species arc of the character of 0. oblata of the Lower TTelder- 
berg, and others in the Hamilton group; but the hinge-line and area are much 
more extended, distinguishing this species from any in those strata with similar 
muscular impressions. 

The cast of the dorsal valve, when the impression of the area is not preserved, 
is not readily distinguishable from some of those mentioned ; though in well- 
preserved specimens, the depression down the centre, and also across the middle 
of the muscular impression, is more strongly marked than in those species. 

The muscular improHSion of the ventral valve is proportionally small, being 
usually less than half the length of the valve ; but it is almost always strongly 
defined, which, with the long hinge-lino, are marked features. 

This species occurs in the Schoharie grit in tile condition of casts of the inte- 
rior, with impressions of the ox tori or surface, usually as separated valves, and 
rarely with the impression of both valves in their natural relation. From one of 
these specimens, a cast in sulphur has given the exterior form and proportions of 
the fossil, as well as the surface markings ; and a single dorsal valve, retaining 
the shell, has been found among the entire collection from this rock. 

Geological formation and locality . In the Schoharie grit : at. Clarksville, Knox, 
and other places in the Helderberg mountains in Albany county, and also in 
Schoharie. # • 

Oitliis mitto ( n. «*.). • 

. * PLATE V. 

Shbu guborbicular, of moderate convexity; area about half the width of 
the shell ; length and width about as fou» to five ; cardinal extremities 
rounded. Surface somewhat coarsely .striated . 
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The cast of the ventral valve is depressed-convex above, depressed along 
tho centre below, with a median groove from the adductor scar nearly 
to the front of the shell. Muscular impression elliptical, occupying less 
than half the length of the valve, and about one-third the width ; 
lower half of valve marked by strong vascular impressions. 

Two specimens in the State Collection, having respectively the length of about 
qnc-hulf and five-eighths of an inch, are referred with hesitation to this species. 
The cast of tho ventral valve possesses characters which distinguish it from any 
species of which I know the interior. It is possible that these may be tl.e young 
of O. livia, of which I do not know the interior at this time. 

Geological formation and ideality. In the Schoharie grit, in Albany and Schoharie 
counties, N.Y. 


Oil Ills ltvia. 

PLATE V. 

Orlhia livia [? 1 Billingm, Canadian Journal of Industry, Science and Art, No. sxvii, p. 269, 1860. 

A single well-preserved specimen, measuring one inch and one-tenth 
in length by one inch and two-tenths in width across the middle, presents 
the following characters ; * 

SiiKt.L suborbicular, front and sides rounded : cardinal line and area equal- 
ling nearly half the width of the shell ; cardinal extremities rounded. 
Dorsal valve of medium convexity, most convex above the middle, and 
curving gently and evenly towards the front and lower lateral margins, 
more abruptly sloping and scarcely concave towards the cardinal ex- 
tremities ; without perceptible mesial fold or depression : dorsal area 

t *' 

small, flat or lying in tho pjane of the margins of the valve, about one- 
half as yride as the ventral qrea ; dorsal beak projecting slightly beyond 
the edge of the area, but not incurved. Ventral valve moderately con- 
vex, the greatest convexity about one-third the length from the beak, 
flattened or depressed below, and slightly concave towards the front 
and sides ; ventral area of moderate size, inclined backwards; ventral 
beak neatly defined, incurred, and projecting slightly beyond the area 
line. . 
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Surface marked by fine eubangular strioe, which increase by bifurcation, 
and are strongly curved on the upper margins : spaces between the 
striae wider than the ridges, and, when exfoliated, showing' finer striie. 
Six to eight striae in the distance of two lines- 

This fossil presents so many characteristics of O. lima ( loo- cit.), that I have 
referred it to that species ; though in some respects it exhibits differences, which 
may indicate a doubt of its identity. The dorsal valve, which appears to retain 
its normal form, has its greatest convexity abovo the middle, and tho ventral 
valve is more depressed towards the front; but these are characters which T 
conceive may be subject to variation, without indicating specific differences. In 
the specimen described, the ventral valve has been accidentally compressed. 

. Compared with O. vanu^emi^ tho dorsal valve is not so convex ; nor does it 
show a mesial sinus so common in that species, while the beak is shorter, net 
rising so nearly to the same height as that of the ventral valve ; a character 
common in good specimens of that shell. It differs from O. Icucosia in the same 
respect, and in having the area of the dorsal valve flat ; while in that species it 
is slightly incurved, and the form is narrow towards the beak. Or this pmclopc is 
more oblate, the beaks of the two valves more nearly equal, and the a trim in 
this and tho two other species are finer and more rounded. 

The O. lima has been very elaborately described in tho Canadian Journal, 1. e. 
Geological formation and locality. In the Corniferous limestone of Western 
New- York. 


Orthfe sp.? 

PLATE V. 

Shell orbicular or transversely subelliptical, tho length and width about 
as six to seven : cardinal line less than* half the greatest width of the 
shell ; extremities rounded and curving outwards, the lateral margins 
abruptly rounded, and the basal margin broadly rounded. Dorsal valve 
moderately convex, somewhat flattened in the middle, the greatest 
convexity a little above the middle, curving regulaijiy to the lateral 
and basal margins j dorsal area very narrow. Ventral valve less convex 
than the opposite, the greatest convexity near the beak, sloping gently 
towards the front and sides, becoming sightly concave towards tho 
margins. . 
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So ay ac k marked by even rounded strne, which, at intervals, show small 

tubular openings, while the intermediate space is minutely papillose or 

punctate according to the condition of the surface. 

♦ 

The 8peoiuu.ii described has been a little compressed, but it appears to have 
possessed a broad shallow sinus on the ventral valve, very similar to O. oblata 
of the Lower Heldorbcrg group : tile stria? are stronger and more rounded than 
in that species. 

Tho length of this specimen is nearly six-eighths of an inch, and its width 
seven-eighths of an inch ; but it is probably not an adult individual, and, without 
more material, 1 hesitate to characterize it, since it belongs to a group of Orth ides 
of which there are numerous closely allied species. 

Geological formation and locality . In the Corniferous limestone of Western 
New- York. 


Ortlii* vaiiu.Yeini ? 

PLATE V. 

Orthla vanuxemi f Haul. Sen th« same under Hamilton group. 

A h ingle specimen of a ventral valve, from the limestone, possesses 
characters undistinguishable from those of O. vanuxemi. This specimen, 
however, is ike only one of the species which has come under my ob- 
servation from the limestone. Numerous imperfect casts and exfoliated' 
shells bear close resemblance to the species, and may prove to belong to 
the same. 

Geological formation and locality. In the limestone of the Upper Helderberg 
group, near Caledonia, Livingstoe county, N.Y. 

Ortliis seiticle ( n. *.). , 

«r • , •' ■ .. ■ . ' .. ... =■ 

PLATE V. 

Some imperfect specimens showing the interior of the ventral valve, 
and also a small specimegtof the ventral valve, possess character* ap- 
proaching very nearly to O.fxmmemi.' U’rom the same locality there have 
been obtained casts of a dorsal valve, which are mo^e elevated in* the 



41 


0RTIIIDE8 OP THE UPPER HELDERBERO ROOKS. 

• 

middle, With the apex more produced than in that species. These casts 
give indications of a median sinus with an elevation on' each side of it, 
and thence an abrupt slope to the cardinal, extremities, and curving to 
the front and lower lateral margins. 

In this character, they more nearly resemble the dorsal valves of Orthis leucosia ; 
* while the muscular impressions of the ventral valves, from the same locality, 
are broader than in that species. The hinge-line of a ventral valve is three-fifths 
the greatest width of the shell, which is greater than in either O. vavuxemi or O. 
leucosia , while the scrim are also much coarser. This specimen occurring with tho 
others, while no other form of ventral valve has been seen in the same association, 
indicates the probable relations of tho other specimens. 

Although the material in my possession is too imperfect for a complete de- 
scription, I have indicated the prominent features of tho species, in order to call 
attention to the occurrence of this form in the limestones of the Upper IJeldor- 
berg group. 

Geological formation and locality. In the Onondaga limestone : near Clarence 
hollow, Erip county, N.Y. I have soon a similar form from “the limestone mear 
Columbus, Ohio. 


Orthis (leobis ( n. ».). 

PLATE V. * 

Shell broadly semielliptical or subquadrate, the cardinal line being 
straight, and extending fully two-thirds the width of the shell ; cardinal 
extremities rounded. Dorsal valve having a little more than the medium 
convexity ; the greatest elevation about the centre, from which it 
slopes almost regularly to the beak, tLe front, and the lower lateral 
margins; while towards the cardinal angles it is more abrupt, and 
becomes slightly concave. Ventral valve •depressed-convex above, flat- 
tened at the sides, with a' broad shallow sinus which becomes deeper 
towards the margin. • 

Suwacb finely striated ; the etrise muoh curved upwards at the sides. 

In the east of the dorsal valve, the distance from the beak to the lower edge 
of th# muscular Impression ia about one-half thf length of tho valve : tho area 
|| Si tho plane of # the lateral margins, comparatively large, having a width of 
f PaiJSosTonooy IV ] 6 # 
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about # 18 of an inch. The cast of the ventral valve shows a large flabelli form 
rouse u lar impression, from tho base of which to the apex of the cast is about 
two-thirds the entire length, while its width is about throe-fifths the width of. the 
shell. The cicatrix for the cardinal muscle is very strong; and below it is a nar- 
row sinus; indicating the existence of a strong median ridgo, Tho ventral area is 
unknown, but it has probably been, considerably larger than that of the dorsal 
valve. * 

The description is drawn from the casts of two valves, which, in some parts, 
preserve a little of the shell. 

The long liinge-lino is a characteristic feature of the shell; whilo the largo 
area of the dorsal valve, and its well-marked muscular impression, distinguish it 
from nearly all the other species. The muscular impression of the ventral valve" 
is remarkably large and rigidly flabelliform, with the margins strongly defined. 

The casts are associated in a thin band of limestone of peculiar character, 
leaving no reasonable doubt of their being of tho same species; while another 
ventral valve, referred with some doubt to this species, was likewise found in the 
same horizon, in the lower beds of the series. 

This species, in its large muscular impression, is similar to Orthis musculosa of 
the Oriskany sandstone; but the dorsal valve is not so convex, the liinge-liue is 
much longer ami' the dorsal area natch larger. 

Geological formation and locality . In the- Onondaga limestone : near Williams- 
ville and Clarence, Erie county, N.Y* * 

Orthis Idas. 

PLATE V. 

Oi thi 9 t'qvivblvi* : Hal**, Tenth Report of the Regents on thd State Cabinet, ,1857, p. 109 N 

c 

Shell subcircular or subquadrate, the hinge-line equalling two-thirds 
the greatest width; sides somewhat straight; front broadly and re- 
gularly*ronnded, the' greatest width a little below the middle. Dorsal 
valve moderately convex, the greatest convexity above the middle^ 
with a shallow«sinus from the beak for half the length of the shell, and 
curving very gently to the front and lower lateral margins, sloping a 
little more abruptly in the upper part, and the surface becoming con- 
cave towards the cardinal angles : dorsal area on a; plane with the 
margins of the shell ; cardinal process large and strong; Ventral valve 
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convex in the upper part of the centre, depressed in the middle, and 
concave towards the base and lower lateral margins? cardinal angle» 
deflected : ventral area inclined backwards, of medium height ; fora- 
men wider than high ; ventral beak projecting a little beyond that g£ 
the opposite valve. 

Sukfack marked by subequal rounded radiating stria?, which bifftrcate 
two or three times before reaching the margin. There are about ten 
striae in the space of tw<? lines near the beak, eight in the middle of 
' the shell, and five or six near the margin. Length of specimen a liitle 
more than an inch and a half ; greatest width about an inch and three- 
fourths. 

This species is extremely rare, and I have but one good example, T.i this the 
depression of the ventral valve below tho middle may be in part duo to accident, 
and I have indicated this by an interrogation in the description. It. is readily 
distinguished from any other species in these strata, by the long straight hinge- 
line and subequal valves. 

In form and genoral aspect it resembles a Streptorhyncmus, to which genus it, 
may possibly belong, though the strife have the character of those of an Ohtjiis. 

Geological formation and locality. In the Corniferous limestone ot Williamsville, 
N.York. 

x 

C. Species of the type of Orthis resupinata , O. multi striata , etc., with flic dorsal valve 

extremely convex. 


Orthis propinqua. 

PLATE V.» 

* 

Orthis propinqua : Hall, Tenth Koport oh the State Cabinet, 1^7, p. 110. 

SuklIi somewhat transversely elliptical or qubquadratc, the front truncate 
or emarginate, aud. the sides little curved, varying from moderately to 
extremely gibbous : hinge-liiie equalling or a little^ greater "than half 
the width of *the shell. Dorsal valve the larger and much the more 
gibbous ; the greatest convexity a little above the middle of the length, 
; curving abruptly to the sides and beak, ajid a little more gently to the 
"front; sometimes a little conoave just within the cardinal angles: 
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area inclined to the area of the opposite valve, and about one-half or 
two-third*? as wide ; dorsal beak full, broad and rounded or obtusely 
pointed, extending a little beyond and slightly incurved over the area. 
«>. Ventral valve less gibbous than the dorsal, very prominent on the 
umbo, sloping very abruptly to the cardinal angles and more gently 
to^aids the lateral and baso-lateral margins, flattened in the centie ; 
the lower half marked by a gradually increasing, broad, and undefined 
sinus, which gives a strongly curved outline to the front margin. : beak 
•more acutely pointed and incurved ; area elevated and incurved, its 
length equalling or greater than half the width of the shell. The beaks 
of the two valves are approximate. 

Surface marked by fine unequal strife which increase. by interstitial 
additions, and. are crossed by fine equal concentric striae, and, at un- 
equal intervals, by stronger imbricating lamellose lines of growth. In 
certain conditions of the surface, the stria? show tubular openings at 
the concentric lamellose lines. There are from eight to ten of the larger 
stria? in the space of two lines ; and by counting; the finer intermediate 
strim, tli ere are sometimes from thirteen to eighteen in the same space. 
The cost, of the dorsal valve shows a sfibquadrate or quadrate-ovate 
muscular scar, with a deeply marked border and longitudinal median 
groove : a groove passes from the centre of the median line obliquely to 
the lower lateral angles, dividing the adductor muscular scar.- The va- 
scular impressions radiate from the muscular impression in broad bands, 
dividing several times before reaching the margin of the shell. 

I'li is species approaches so closifly the O. mullistriala of the Upper Pentamerus 
limestone of the Lower HeJderberg group, that it is very difficult to distinguish 
them, the form and surface eharactosa being generally almost the same. Some- 
times, howbver, the ventral *bcal? and area in this species is a little more arcuate 
than in O. m uhistriata, and the dorsal valve is -usually more gibbous, while in- 
ternally they present well-marked differences. In this shell, the vascular im- 
pressions bifurcate once, twice, or even three times, before reaching the border ; 
while in O. multistriata , they pass down tho front without bifurcation. 

Tho Obthis TULX.IEKS18 of the Tally limestone is anothe^ forrafvery difficult to 
be distinguished from this one;* byt.it is generally more gibbous, and presents 
internal differences ; the divisions pf tho vascular impressions pass down tho 
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front, of the dorsal valve nearly parallel to each other, or slightly converging ; 
while those of the present species, as well as of O. muUistriata , arc divergent. 

Geological- formation and locality. Limestone of the Upper Ilolderbcrg group : 
New- York and Ohio. , * 

ORTHIDES OF THE HAMILTON GROUP. 

The Hamilton group, throughout the extent of its calcareous shales, is 
every where marked by the presence x>f one or more species of Orthis. 
The O. vanuxemi is the most abundant, while two allied species arc of 
frequent occurrence. In the more eastern localities in the State of Ncw- 
York these fossils are less common, and are usually in the condition of 
casts of the interior ; affording, however, specimens not less instructive 
than those where the shells are entire. 

In some localities* in Western N ew-York, the prevailing species often 
occur in a profusion equal to the more common forms in the Lower Hol- 
der berg group in Eastern New-York. 

A, Species of the type of Ch'thi j* ehynnluta, Or this perelegnn*, etc., with tho ventral 

valve nccfrly Hat or depre&scd-cvmvux. 

OrTHIS LftVIIiUS, A OrTIIIS SOLlTARf A. 

OrtbJs solitaria. 

| PLATE VI. 

Orthis so l it aria : IIall, Thirteenth Report on the State Cabinet, 18G0, p. GO. 

Compare Or this lenticular is, Vanuxjem, pago 35, tbi* volume. 

Smell sub.circular, a little transverse : valves unequally convex ; hinge- 
line about two-thirds the greatest width of the shell. Ventral valve 
highly convex in the middle and above : beak small, prominent, slight- 
ly incurved ; area low and well defined. Dorsal valve depressed-convex, 
most prominent near the umbo, with a broad shallow mesial sinus at 
the front, whiflh rarely extends beyond the middle of the valve : beak 
small, not prominent j area linear. 

SiihrACK marfceq by fine radiating bifurcating striae and strong concentric 
linee of growth. . 



PALEONTOLOGY OP NEW-YORK. 


40 

C ’ 

At, the time of describing tin's species, I had no authentic specimens of Orthis 
lenticularis ; nor-* was I aware of the variety of forms which 1 have since obtained 
and examined, and. referred to that, species. 

The Orthis sotilaria is probably only a variety of form, or- rather a greater 
of the gubquadrato forms figured on Plato V of this volume. With a 
singleu-ndividual for examination (no other of the name having boon obtained), 
there ntey remain some doubt as to the ponitivo identity; and I have therefore 
permitted the description to remain, tho plate having boon engraved before those 
forms of O. lenticularis wore collected. • 

Geological formation and locality . i n the slmles of the Hamilton group : at York, 
Livingston county, N.Y. 

Ortliis lepidus. 

J’LATE VI. 

Orthi * lepidut : Hall, Thirteenth Report on the St ite Cabinet, I860, p. 78. 

Sheet, small, transversely subelliptical, somewhat ventricoso •« cardinal 
litie little less than the greatest width of the shell ; area proportional- 
ly large ; beaks distant. Ventral valve very convex, regularly curved 
from beak to base : ventral beak prominent, pointed and slightly in- 
clined. Dorsal valve depressed-convex, marked by a distinct mesial 
depression, which, in some specimens, extends nearly to the beak : 
dorsal beak small, pointed, but little incurved. 

Surface marked by fine radiating striae, which arc crossed by concentric 
sirim and a few stronger lines of growth. 

This is the smallest species of ^)rthir yet known in tho Hamilton group, and 
is easily distinguished by the, great transverse diameter, the large area, tho 
prominent ventral beak, and tho distinct dorsal sinus. It is of the type of the 
preceding species, but differs in it* greater width, more elevated ventral beak, 
and larger nrca. The specimens observed do not exceed a quarter of an inch in 
width. 

The species beats some resemblance to the young of O. j perelegans ; but tho 
beak is more elevated, and tho area larger. It is an extremely rare form, having 
been found in but a single locality and in lew individuals. ^ .. 

Geologial formation' and locality. In the shales of the Hamilton group, on tho 
shore of Canandaigua lake, Ontario county, N.Y. • 
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B* Species of tho type of Orth, is hybrula a ml Orthis* oblala. 

Osrruxs -vanuxkmi, Oirrms lbucosia, Grtius pknri.opf., Obit his cyclas. 

Ortlifs vaiiiixemi. 

* PLATE *VI. 

OrthU vanuxtmi ; Hau, Tenth Report on the State Cabinet, 1857, p. 130* 

Shell subcircular or transversely suboval, compressed : lunge-line very 
short ; margins of the valves crenu.la.ted within from the external stria? ; 

interior minutely punctate. Dorsal valve convex : beak scarcely dis- 

* 

tinct from the cardinal border, not incurved; cardinal process promi- 
'• nent ; area flat or slightly inclined to the ventral area, and about two- 
Hurds as wide. Ventral valve nearly flat or a little concave towards the 
front, moderately convex in the umbonal region : beak small, extending 
little beyond tho opposite beak, arched, and rarely incurved over the 
area ; area very small, less than half the greatest breadth of the shell, 
arcuate ; foramen comparatively large, triangular, and partly filled by 
the cardinal process of the other valve : teeth prominent. 

Sum ? ace marked by fine, chicly arranged, radiating tubular stria?, which 
are perforate at intervals, increasing both by implantation and bi- 
furcation, and are crossed by very fine indistinct concentric strive, and, 
at greater’ intervals, by more distinct, concentric, imbricating lines of 
growth : entire surface granulate or punctate, under a magnifier. Strive 
from twelve to sixteen in the space of two lines near the beak, and 
from seven to nine in tho same interval near the margin. 

The interior of the dorsal valve shows a strong cardinal process, which 
is continued in a prominent rounded median ridge for half the length of 
the shell, where it sometimes divides, of- gradually becomes obsolete : 
there are sometimes visible low transverse ridges, which divide the 
muscular impression. The crural processes are prominent, and sustained 
below by strong oblique ridges. In the interior of young specimens, the 
marks of thd^xternal stria) are visible nearly or quite to the muscular 
Impression ; wile in older specimens thetfe marks' extend little beyond 
the margin. * s 
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The interior of the ventral valve is marked by a large flabelliform 
muscular impression, which reaches from one-half to two-thirds the length 
of the.shell. Tlio central or adductor impression is sometimes simple, 
sometimes longitudinally divided by a slight median ridge whioh is 
stroiiWr below. In the older shells, the ovarian spaces are pustulose. The 
dental\pmell£e are strong and divergent, supported below by the ridge 
which margins the muscular impression. Vascular impressions are rarely 
seen, extending beyond the muscular area. Under a lens, the interior 
surface is distinctly punctate. In all w r ell preserved specimens, the exte- 
rior shows minute tubular openings in the striae ; and when the striae are 
much worn, these also are seen to be tubular ; while a farther wearing of 
the surface shows more distinctly the minutely punctate character of the 
shell. 

This species resembles the figures of O. mi chi Hit i of Laveili.e ; but., compared 
with European specimens thus labelled, it presents many points of difference. 

The O. ran uxrm i is the most common and abundant species in the Hamilton 
group. The largest specimens have a length of- about one inch and one-eighth, 
with a width of an inch and a quarter. 

Geological formation and locality. In the calciyeoua and arenaceous shales of 
the Hamilton group, in Central and Western New- York. Among tlio best locali- 
ties, arc the shores of Cayuga, Seneca and ‘Canandaigua lakes ; Moscow ; Darien, 
and Eighteen-mile creek ; ranging through nearly tho entire thickness of the 
group. In the more arenaceous shales farther east, it is common in the form of 
casts. It has been recognized in Maryland and Virginia; and specimens from 
Iowa have not. been proved distinct from this species. 

Ortli is leucosia. 

* * PLATE VI. 

Orthin hvcosia : IT am ., Thirteenth Report on tho State Cabinet, I860, p. 80. 

Shell broadly ovafb, greatest width below the middle^ somewhat obtusely 
pointed at the beak; cardinal area short atul small, being less than 
half the width, of the shell t beaks approximate. Dorsal' valve much 
the more gibbous, the greatest convexity, above the miodle, longitudi- 
nally marked by a median depression which is somd times obsolete ; 
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area Scarcely more than half as wide as the ventral area, slightly in- 
clined inwards. Ventral valve gibbons towards the umbo, depressed- 
convex in the centre and flattened towards the front ; the front # margin 
straight, or without sinus ; area I<?88 than a line in width; foriuacdf 
very broad, nearly twice as wide ate high ; beak slightly mourvda and 
neatly pointed. / 

v StjrfaCK marked by fine, radiating, bifurcating striae, which are crossed 
by finer concentric stria?, and by more distant snbimbricating lauiellose 
lines of growth. Minute t ubular openings are observed upon the surface 
of the stria> in nearly all conditions of preservation, sometimes giving 
a subimbricated appearance to the lines. Besides these, well preserved 
specimens show minute pores or puncta, distinct from the punctate 
structure of the shell ; while the shell about the margins of these ap- 
pears to have been extended, to form slender seta, the bases of which 
are sometimes preserved. In weathered specimens, or in those where 
the striae have been partially dissolved by the decomposition of iron 
pyrites* these characters do not appear. 

The interior of the dorsal valve shows a prominent cardinal process, 
which is continued in a strong median rid^ge for about # half the length of 
the valve, below which are sometimes seen a few vascular markings. The 
impressions of the adductor muscles arc, rarely, faintly separated by a 
transverse undefined elevation. 

The muscular imprint in the ventral valve, which extends for two- 
thirds or more of its length, is somewhat, broadly oval, llabellate, and 
deeply marked by the adductor muscular sepr. The external strife usua l - 
ly mark the inner giargins of iho valves, and, in young shells or thin 
specimens* are visible as far as the muscular impression. • 

i, ' . * 

This species is closely allied to the O. wmuspemi t and may perhaps prove only 
,-.a -'variety Of that speoios. In authentic specimens the shape is more ovate, the 
cardinal extremities less rounded, and the sides sloping almost directly to near 
the middle of the shell { the dorsal valve is more gibbous, and the umbo uml 
ar^aromoreWiiued inwards, as maybe seen by comparing the profiles of figs. 

With a corresponding figure 3 e on Plate vii. The ventral 
•*V * £ f > Ai.ieo3d*>fcooY*iy.J ' T • ,■ V- 
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valvo it? also more gibbons, and the separated valves are eonapicnftnaly deepor 
than in (>. vanua-i-ni. ■■■■■■.;■/ 

This form is comparatively rare, occurring in few localities and htvying. a .lit 
Anted .range, while the other has a w^e geographical and groat vertical range. 

locality, great numbers Of this species have been found limited to a, ver- 
tical a»nge of a low inches ; while tfye other species Occurs ih the bods above 
and belwv at the pafno place, with scarcely an individual mingled among these. 

Geological formation ami locality. In the shales of the Hanulfcon groiipv Wt* 
Eighteen-mile creek, Erie count y ; on t he shores of Canandaigua lake, Ontario . 
county, Ncw-York ; and Cumberland, Maryland. 


Orthfs pcnclope, 

PLATE VI. 

Ortki * ptnelope H alt-, Thirteenth Report on the State Gahh-tefc, 1#60, p. 7$. 


Shull large, oblate, proportions of length and breadth usually as four to ' 
live, plano-convex ; hinge-line about two-fifths the width of the shell; 
cardinal extremities regularly rounded. Dorsal valve regularly convex, 
the greatest convexity about the centre, with a very slight mesial de- 
pression or flattening along the centre : \»eak small, rising but little 
beyond the general outline of the shell ; area little more than half tis 
wide as the ventral area, not incurved^ and lying nearly in a plane 
with the anterior margin of the valve. Ventral valve depressed-convex 
above, sometimes a little gibbous towards the umbop flat or. often con- 
cave in tho middle and below, the front without sinuosity : ansa' in 
the larger specimens nearly one-eighth of an inch, in width j foraroen 


broad, twice as wide as high, and nearly filled by the strong cardinal 
process .of tho opposite valve ; ventral beak obtusely pointed, arid 
...scarcely incurved. .Vv* 

Schfaok marked by hue radiating bifurcating strHte,-Wk 
' -arched upwards bear the- cardinal extramiti<$S* : --%ji^ 

. concentric lines, giving- ft flightly rugose apj^araa^l ^ ^ 

specimens, and beside, ih$se "«re closely;-' arranged' 1 • 

.. g * w a 
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; or interrupted, from the peculiar manner in which the pores open upon 
the surface. ■■ / •' ■ . 

Ihtei T 01 p pf the yentral valve marked by a subcircular or broadly ovate 
Stellate muscular impression, which occupies more than half t|^<* 
length and breadth of the valvA, and, in old specimens, is extrey&y 
* thickened from jits anterior margin nearly to the border of the^palleal 
impression; the ovarian spaces distinctly pitted, pustulose or rugose, 
in curving ridges. Dental lamella; strong and prominent, merging below 
into the raised ' border of the muscular impression. 

Interior of the dorsal valve showing a strong prominent cardinal process, 
which is continued in a median ridge sometimes nearly to the front of 
the shell. In some specimens, low transverse ridges separate the ad- 
ductor muscular scars ; while in other specimens, and particularly the 
older ones, this division is scarcely distinct, and the muscular impres- 
sion is broadly oval, with its lower margins, showing foliate impressions 
as in the muscular impression of the ventral valve. 


This species reaches a larger size than Q. vanux&ni ; often measuring more than 
oiie inch and three quarters in transverse diameter, while the largest, specimens 
of O. vantixmvi [ seldom measure more than one inch. It differs also in the character 
and strength of the radiating strite ; the muscular imprint in the ventral valve is 
usually broader and more strongly marked ; the cardinal aud brachial processes 
of vffa© dorsal Valve are ytroegor, and directed towards the opposite valve ; while 
these, in Q. w^va:owt 1 are inclined forwards, or into the cavity of the shell. 

In specimens of thelarger and medium size,, the ventral valve is quite flat or 
concave below the middle. Tim tubular character of the strim is mon? strongly 


developed than in O. vanuxemi or O. leucosia ;; while 'in the finer punctate texture 
of the shell, there is no diatinctlon pefoejptible. In all the authenticated spec j mbits 
of thiff species, the cardinal line of the dorsal valve is straighter, and the beaks 
_ aim tlar i ty between the throe species abpve named 
; :ljrai lender dt ,d:i®epit' tft many cases to determine them. 


V"< the calcareom 
■? at, £i|ghteej|<miie creefe ; sind Hamburgh , ISrie 


>us shalej of the Hamilton 
*ie counvy; Alexander and 


' jLivixigsfcoii ' coiapty ; ' **nd 01, the 
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Ortbls cycltts. 

PLATE VII. V'. 

\QrihU c ye? an : Hall, Thirteenth Report on tbe 3t ate Cabinet* I860, p. 78. 

Shew, ynall, varying from subcircular to transversely subellipticel, WO- • 
derntely convex : beaks appressed, not distant; cardinal line rather 
less than one-half the greatest Width of the shell. Ventral valve convex, 
most gibbous near the umbo : beak small, slightly incurved ; urea ra- 
ther low. Dorsal valwj the less convex, sometimes marked by a shallow 
depression : beak very small, slightly projecting beyond the cardinal 
line; area narrow. 

Surface marked by strong sharp prominent sfHaV which are both bi- 
furcated and implanted, often appearing fasciculate near the margin * 
of the shell. 

The largest specimen tif this species which .1 have soon is a little more than 
halt' an inch in length, and above six-tenths of an inch in width in its greatest 
diameter. The length of the area is about one-third of an inch. The distinguishing 
features of this shell are its usually nearly circidar form, the sharply prominent 
strim, and the comparatively great length of the cardinal line. ' 

Geological formation and locality. In the shales of the Hamilton group at York 
in Livingston county ; Pavilion, Gonoaeo county ; near Bellona, and on Canan- 
daigua lake in Ontario county, N.Y. 

•"# Ortltls Woneiis ( n. «.). " ■■■?%. 

plate vii. .^,v' ; 

Shell subcircular, a little wider than long, both valves convex and newly 
equal in length : hinge-line a little more than one-third the- greatest 
width of the shell ; the extremities rounded into the generarcohtour 
of the shell, which is U lijttle dblate. The dorsal yAlve 
. convex above the middig, with a scarcely " 

the median line, and becoming fattened .below boedt *maU; ■■ 

curved; area flat, ab^ut half. as wide as that of 
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i*. ■ . . . ;■ ■ * ■" • : • .• 

4 Veatpal valve convex near the beak, becoming broadly flattened below 

tHe middle, and sometimes (perhaps from pressure) a little concave 
tewarda the margin ; front without (or with a scarcely perceptible) si- 
nuosity j area of moderate width, a little concave, and the beak slightly - ' 
incurved : the foramen is large, and nearly filled by the cardinal process 
. ofthepppositevalve. ^ 

SimrAC® marked by fine bifurcating fcubtogular strife, which are marked . 
by poriform openings Upon the surface, and with the intermediate space 
finely punctate. There are a few lamellose lines of growth in the miclde 
of the shell, amt a larger number on the margin. • 

This species is one of the 'type of O. ohlata and O. varmxetni, differing from the 
latter as O. disats -docs from the former. Although its measurements differ but 
little from O. vanuxemi, its expression is that of a more nearly circular shell, and 
it has maintained this form from its earlier stages of growth. Owing to this 
feature, the stria) along the hinge-line curve a little more abrupt upward. 

This species differs more distinctly from O. vmuxemi than either O. leucosia or 
O. peneloj)* ) though it is not easy to point out these distinctions, or illustrate 
the same ip figures. It is probably identical with the species, described from the 
• Cbijhiferous limestone on page 39, and figured on Plate v, f. 6: but that one is 
a little distorted by pressure. , 

Geological formation and locality . In the Hamilton group at Moscow, and. at 
Eighteen-mile creek Oflfc Lake. Erie. 


. In Species so similar as some of the O&thtdfs of this and other ghoups, 
it is difficult to point out characters by which they may be distinguished. 
Tho measurements of proportions, although, often valuable, will be of 
little use if too far relied upon ; while the degree of fineness or coarseness 

• kk : of strim within a certain space, will serve to 

diefmguish species when there is considerable difference in the? strength 
bf these feattwos, but I do not consider that this can be relied .upon in 

ajjj^proaeiiintg^iGhtolii.' other. .. . . . 

• ;y^/.'h4Ve'. tl'elow soine measurements of proportions of parts, and 

authentic specimens of several species, for the 



degprooof 


variation observed. 


I should mention, 
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C ’ •• 

however, that in the measurement of striae in the apace of twolines, on 
pome of the more finely striated species, it is scarcely possible to 
the sa pie number of striae between the points of the compassee at any 
wo places upon the surface. ; v 

% 9 fVtrte iu the aproo «f two Une».* 
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OR, THIS OF THIS Tt/LLV LIMESTONE. 

1 ^ • 

ir ■$. «in^e species of Orthis, the 6. tullimsis , which is quite cha- 
limestone. It is unknown iu the Hamilton group 
in tfew*Y4rfc, or in any rook below. though of the type of O. muAtriata 
and O. propinqua, it is usually readily distinguished from eitlie»of these in 
its ©xteridr characters, hut more particularly in its muscular and vascular 
impressions. Its geographical distributon is vorv restricted, so fur ‘as* 
ktiewn. It occurs in Onondaga anti probably in kbtdison county, and in 
Cayuga and Seneca counties ; while it is not found on Canandaigua lake, 
or at any point west within the State of #ew-York. The Orthis imvmsis 
of. the Hamilton group in Iowa is a very similar and perhaps identical 
species, its differences being possibly due to physical causes and wide 
geographical, separation. 


Or{his tnUlensh. 

. ,■* ; ;■ PLATE VU. ' A . 

omit tultietuU > Tawswi/GpoI. Report ThlidUUfrict fCew-Tork, 1810, p. K»3 
Po«ip*re Ortkh iavtnsfi, ^e<a. Beport of Iowa, P*rt«, p 488. 

SHKi.t rotund, transverse or nearly subcircular, the length and breadth 

about as seven to eight or eight to nine, the depth varying from two 

thirds to seven-eighths of the length j l^ingb-line and area a little loss 

, than two-thirds the width of the shell, IDqrsal valve the larger and 

Very gibbous, t$e greatest gibbosity a little above the middle, sloping 

v^ry ab^pptly to thebeal^ and m^re broadly curving to the front and 

side4 : front sinnato mpider ppecimens ; the area inclined towards the 

fer^of «ie pppo»itq v^lye, «nd the be^ distinctly incurved, extending 

;,^^^^Y:k^ond«^ho,Iimi.t of . the area; Ventral- valve somewhat gibbosc 

depressed, and marked by a 

curved outline to the 

elevated and slight- 
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Jy incurved, the beak gently incurved over the area (and, in some 

specimens, more incurved than is shown in the figures) ; tlie beaks of 

the two valves are approximating. 

The , surface is marked by fine, equal or subequal strife, and a few 

scarcely lamellose concentric lines of growth, the bifurcations of the 

• ’ 

strife producing scarcely visible inequalities. The texture of the shell is, 
punctate. The number of strife in the space of two lines varies from 
t welve, in sixteen. 

The cost of the dorsal valve shows a broadly ovate muscular impression, 
which is slightly divvied by a longitudinal depression : from the lower 
part of this muscular impression the vascular markings extend in a 
narrow band, slightly spreading and diverging below. In this respect it 
(tillers from the O. propinqua and O. multistriata, where the muscular im? 
pression is usually more quadrate, and the vascular impressions are al- 
ways diverging from the muscular area and are more divided. In some of 
the younger specimens of O. propinqua , the muscular impression of the 
dorsal valve is more ovate than that given fig. 3D, Plate v. 

The muscular impression in the ventral valve of this species is narrow 
ovate-lanceolate, with the limits strongly defined. 

• 

Externally this specie* differs from O. propinqua in its finer ami more even 
fit rite, as w«dl ub in its external form; tire great eat width in that species being 
bo low the middle, while the margin thence, towards the hinge-ox trerni ties, is 
more direct. In (). lu?IUnsis\ the greatest width is about the middle, and the 
outline is pretty regularly curved. 

The figures on Plato vn iilustriite the usual form and character of adult speci- 
mens. The younger ones are Jess gibbous, but they » rb usually in such imperfect 
condition that rny collections have not afforded specimens fit for illustration. 

Geological formation and focajify. Tit the TtiHy limestone at Tullv and Tinlcor-iji 
falls, Onondaga county, and at Ovid in Seneca county. 
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ORTHIDER OF THE PORTAGE AND CHEMUNG GROUPS.. 

In the Report, on the Fourth Geological District of Now- York, I de- 
seirihed oae Ppeoics <>f Grams from tin? Portage group, and two species 
from the Ghemiang 'group, and identified a third with a European jtpccics. 
The specimen from the Portage group consists of a partial Cjjst, which is 
finely striated, resembling the surface-characters of Ost^T; but a farther 
examination proves it to belong to a distinct genus : and the Portage 
group, therefore, has not thus fai* furnished to the collections any species 
of Oimns. k ^ 

In the Chemung group, Within the limits of this State, we know several 
species of this genua, which occur more commonly in beds of the lower 
and central parts of the formation. In the higher beds of this group, we 
have at Uiis time few evidences of the occurrence of Oimns ; while several 
spe'eies of Productus and Spirifer are seen in the central and higher beds 
more frequently than in the lower part of the group. 

In their geographical distribution; the larger and more conspicuous 
species appear to be comparatively limited^ since I have not found them 
ih the eastern ' prolongation.' of .the group in Delaware county; nor 
h»4e they been ofteh fbund in Chaut&uque county. One or more of the 
species are common in many localities in Tioga, Chemung, Steuben 
end Allegany counties, and less frequeht to the westward ; while some 
smaller forma are not uncommon in the neighborhood of Leon, Randolph 
attd ConewaqgO in Catiaraugus county. So 'far as investigations have 
progressed, it has not been found practicable to identify the individual 
beds containing these fossils to the west of* Cattaraugus county; and fit 
localities still farther west, we find a different association of fossils in 
1wd8 ^bie^ appear to be in fhe same horizon. 


Tho investigations io tLe Chetimog, group are uniimshed, and wo may 
ohfcainfWtbor the close of this volume. In the moan time, the 

'-of Species to the 
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Orthls eurinata. 

PLATE VI II. * ' 

Ortki* vuriiutta : HiU, Geol. IHsj>ort Fwth Utstrjet Now-Tork, 184V PN» SOT, 1. 1. .» - 

Shell transverse, often much wider than long, subplano-oonvex : hing£- 
line yearly or quite equal to three-fburtiis the greatest width of the 
shell, and. about equal to its length ; cardinal extremities rounded. The 
dorsal vaTW^is very convex or gibbous, with a deep rounded sinus in 
the median line, abruptly curving towards the cardinal line, and some? 
what more geifily t^ the front, depressed and scarcely flattened at the 
cardinal extremities. Ventral valve nearly flat, or. rising front the base 
to the An bo with, little convexity : median line carinate, with a strong 
and defi ned angular ridge, front abruptly sinuate ; area comparatively 
narrow, a little curved near the beak : foramen wide. . V . 

Sun pack marked by fine radiating striae, which increase by bifurcation 
and interstitial additions, and are strongly curved upwards to the 
hinge-lino : texture punctate. The specimens are mainly oasts, and the 
lines of growth are obscure. 

9 

The cast of the dorsal valve shows a wide subquadrate muscular im- 
pression, div ided by a rounded median tidge, and transversely by a low 
ridge on either side, after the manner of O. elegantula and others of that 
type. The socket plates are strong and very divergent, and the cardinal 
process is apparently triplicate the area is narrow and flat. 

The cast of the ventral valve is nearly flat on the Bides, wifh a defined 
angular carina along the median line. The muscular 
quadrate, deeply bilobed below, and slightly lobed at tho sides- The dehtol 
lamellre are strong and triangular. 

In specimens which have Buffered no compression^ . the 
three-fourths the width; but in some individuals, t>h£ 
double the length. The specimens are usually, more or 4ess dis^crtud fay 
pressure, and are Hkewis$ mostly m the 
the characters of the 
convex than others <if ' -■ .odP. 

-Strongly: developed. 
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■ ' of itt chwactora this species assimilates with the folloM’ing, nnd it is 

pyj^ibki- that intermediate fomiHrijaay pomieot thtmi, though I have not *t present 
thj6 means of making this comparison frilly, 

Geological formation and locality. This Species occurs in sorue beds of* brown 
sandstone noar Paintedpoat, New- York, and has not- been obtained in any other 
locality. v ; _ . + 

■ Ortliis tftoga (n. «.).’ 


PLATS VIII. .. 

- * ■■ i- 

TU*ftrr$tt to Ortfiu interl S<wnwr, In Report on tbo Fourth Geological lTt*t net Now- York. 

SiTELi transverse, broadly elliptical, about two-fhird,« as long a.v wide : 
length of hmgo-lioe a little greater than half the width of the shell ; 
the extremities* rounded into a general curved outline. Dorsal valve 
convex, the greatest elevation near or above the middle on each side 
of a well-marked mesial sinus ; sometimes a little flattened at the shies, 

k - 

and ' regularly curving to the front. Ventral valve very gently convex, 
with sometimes a slight mesial ele vation : area of medium width, wit h 
the beak slightly incurved ; foramen wide. 

* Surfaok striated : stria? ai^gular, often fasciculate, curving upwards on 
the hinge-line- ••••/ *• x 

: The ^ shell is rarely preserved. ; 4 hut when , it is seen, the striae are an- 
gular, wttd every second vone iu. tbc upper part of the shell, and. every 

in the lower part of the shell, are stronger and more 
prominent ; concentric striae fine aml^lbsely arranged. In the casta, the 
OhaJraeter of the strife is- tolerably weUtpreserved in the fasciculate ar- 


^Ihg0ment> ahd ih the curving upward at thwsides and on the hinge-line ; 
While on the margin, they are much more strongly unprhssed than on the 
iniddle.hf the cast. ; When the cast is preserved in fine shale or shaly 
satidstoi te, the surface is minutely punctate and the shell, when i*rc- 


''ii^p^^ihas the-'Shme.chhapaoter/. . . 

ilidthe • dorsal valve is usually but faintly 
whMt ( preserve the, impression of a strong cardinal 
:jjb& socket, plates are strong and widely 

extremely j^row.Jh the cast of the. ventral 
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valve, the muscular impression is fmbpent&gonal, deeply Wlofeett bolo^v j 
the bases of the divisions rounded, and the sides slightly inderited. k; Tl*e 
area is narrow, incurved in the middle, and ^xteruis about t^o*thirds the 
width of the shell. * 

This species resembles Q-rthis cnrg-iata.; but among numerous specimens coif 
looted-, none of them are more than two-thirds the length and breadth, of the - 
specimens 01 that species known to mo. The dorsal valve is not so gibbons at* 

O. curinnta, the sinus so well defined ; .while the stria) are much stronger upon 
the surface «>t tKH^ast. Notwithstanding those differences, how over, I am prepared 
to find specimens which may show the unity of these forms as one species. 

This species occurs iifrthe shaly sandstone and shale, and sometimes in semi- 
oalcaivorts bauds, near Factory vi lie in Tioga county, along the Oayuta creole, at 
Chemung-uarrpws, near Elmira, at. Xlorschoads, aud at .Buck’s*qttarry. Tt occurs 
also' in -Allegany county at IMiilipsburgli, and near Loon and other places in 
Cat taraugus county. New- York. / • . . 

. M . .. 

Ortliis impressa. 

PLATE VIII. ' . ' 


Qrthif- Imprttta : Tl'u.i, G.-oI.Kopo.t iNriank District New- York. 1848, 288, 'iwi, M- 2, p. 287. 

CompAf* Orthi* tulfiwia, VAKrxav, Goo!. Report Third Dirt riel, p. £5. ' 

Shell rotund. Dorsal valve very gibbose, wider than long, sinuate in 
front : lunge-lino about. jfewo- thirds the width of the shell. Ventral 
valve modera tely convex at t he sides, somewhat flattened on th<*umfy>, 
with a broad undefined sinus whieh becomes deeper towards tJie froutv 
the margin of the shell being/sometimes abruptly incurved J area of 
moderate height, a tittles iucufrved at the beak. J ^ 


The surface is very finely and evenly striated, and the texture dt 
shell is minutely 'punctate, - 

The cast of the dorsal valve shows a fltrong, soniewhat qitaddIo lb^ t ^ .‘ 
muscular impression, limited by strong and w idely diverging 
plates, with the vascular impressions 
below it to the margin of the slieU. The 
oven strim. The oast of theventral valvq ia 
below, with a triangular or Subb'vate deeply 
which is subjeet to ooh&lerable, variation! ‘in ' ferin 
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hwftttaiiy ehbi actum ; differing 
.^rflto^:flftttmi<ad..ir)r4tfppeei3te<l ventral valve, which ban a -broader and 
" v . ' $ipa£ along ;the . cept:^ and -also a large and deeply divided muscular 

impression which is i sometimes fi) bed. It is possible that these -characters,* which 
are subject to variation iti the specimens bofora. mo, may bo only differences caused 
liy the cdoditiona df lite in the O. tuliiensei* a t a later geological period. 

• T\\q tfttHtewtr-ocouw in the Tally limestone hr tho central part, of the 

pate, principally, in Onondaga and .Cayuga, counties, f t has not been huffid in the 
^Hamilton group: and in the thin bands of Tally limestone it is aespmtod chiefly 
with. Rhynchontlln mkcuboides, h fossil restricted, us far as Icnovprfgto that horijson. 

Between the Tally limestoue and the Chemung group we And interposed the 
Genesee slate arid Portage group, which together mtSjur a thickness of eight 
hundred to one thousand feet : in these bods, no specks of Oarms is at prosenr. 
known. 

The species of this type, from the O. mvUistrwta of the Lower HeWnrberg 
group to this one thorn the Chemung group, hour many characters in common, and 
under some circumstances it. might be difficult to distinguish them. The <). multi- 
striata has £uboqu&\ striae, approaching in this character t>» the O. tuiltemis) which 
it likewise resembles in form; but the beak of the ventral valve is more produced, 
and the area is less divergent, from the plane of the longitudinal axis; while the 
doj$al area is not so high, and the sinus in front is more abrupt. These features 
are shown in figs. 2 a — 2 i of Pj^o xv, Vol. iii, Pal. N.Yqik. jfn the same species, 
figs. % Av— ,2 r, i^e. muscular areas are similar to ^liose of O. tuiHentisi that of the 
ventral valve being a little more- strongly lobed and more angular in outline, while 
that of tho dorsal valve ‘is but slightly different inform. The vascular impressions 
proceeding from the base of the muscular area. are, however, quite dist inejivo iu all 
the casta seen, and may be compared hi fig*. 2 l. c, p (log. at.), with fig. ;» of Plate 
yji, Vol. iv, which represents the constant Character of 0. tullicnm w well as of 
/•: ^a'ft«»S0tern^fort%.O. imetisi*. .The. difference fotvaton the O.tdllin m$ and O. 
”, projnnqm hSwe'.abeafly.'baen''poiTited out, and, in a considerable number of iudivi- 
duals, these characteristics are reliable : but when we find crushed and distorted 
specimens of tho two species, they are not easily distinguished.' 

- ' The Ohenmpg speoiTnens are never entire : thoy are generally distorted, arid tho 

Sfidll is rarely proaerved to any extout. In the distorted specimens, the muscular 
iippr^iphs of course participate in the abnormal appearance ; 4>ufe iu several well 
of tho vejutral valve, there is a much “greator variety of form 
of ^'fhi»f.p»rt than has boon observed many one of the species 
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* 

Geological formation, and locality. Tins species occurs in the ehaly 
and somioalenrooii* bunds of the Chemung group, at Ithaca ajid.CayUta dr6ck|: »t 
Chemung- narrows,, and near Elmira ; also at l^hilipshurgli in.AJloga.ny coutdy.and 
at Leon and elsewhere in CattamugUtt county. 


Oriiiis leonenftis ( m ».). 

Vw PLATE VIII. J ’l 

Shill tran.sveS(e, somewhat broadly elliptical. Dorsal valve with a dis- 
tinct, longitudinal ^imug and- having the base more or less distinctly 
truncate in the middle; the ddes, for a little way below the beak, are 
sometimes straight, Unit usually curved. Ventral valve regularly convex 
in the middle and upper part, sometimes a’ little depressed towards the 
base and elevated along the median line : muscular impression oval 
or ovate, and sometimes visibly lobed. The area is much shorter than 
the width of the shell. The surface is marked by. rather strong striae, 
which are more or less preserved upon the cast. 

The strength of the muscular markings, as well as of the strife, vary 
considerably, depending on the thickness on strength of the original shell. 


The species hears some resemblance to the young of ©. tioga } but the muscular' 
impressions are diftorent, and the sinus in the dorsal valve is <pni,c unlike that one. 
A considerable number of specimens have been found, but among them there are 
no large individuals, and it would appear that the species never attained a large 


KISSO. - 

Pxos. 3, 4 & 5 «f Plate vrix illustrations of the dorsal valve. 1 

P* 0 «. 8 A 7 am th® ventral vabrep. ff 

Pm,. A represents tbe surface of a larger ventral valve which may possibly ha of this tfpestak, . 
as it recurs in the same association. < 

■ ' • >■ * \ : • *1 • % ?• .• • , ' f ;VV,' " .1 .>• ? V . i * *V> : 

Pto. I, O* Zeauemts? is an enlargement. of a oast of. the ventral valve, whew) tbo iU]Wthtar 
impression Is much stronger than usual, and the. surface 
feature which frotoi greaat .iMeOkeiad^i 

he a different speelcs. 


Geological formation and > -locality. In tho aren&cborut bed* of the 
group, near Leon, Conewahgo, *tM$ ••• Randolph 
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Orthisthlemdf 

PLATE VIII. 

PrtM* thimei f iPPflrrK, Journal of tho Boston Boo. Nat. History, VoL Tit, j>. 2;U. 

• AmoQg the Outhtwes from Cattaraugus county are sonw oasts,, that 
bear a very c|oso resemblance to this species of the aivnaoeouMlieds at 
Burlington, Iowa. The ventral valve is flattened or deppsSged in the 
middle below the muscular impression, and the sides /rfe narrowed to- 
wards the binge-line, . which is shorter than the width of the shell. 

The casts of ventral valves referred to this species occur in tho same beds with 
Oi leonensis; and it is not impossible that the dorsal valves like %. 5, Plate viii, 
nray bolt»7»g to"tho same. 

Geological formation and locality. Arenaceous beds of the Chemung group, near 
Leon, Napoli and Now- Albion, Cattaraugas counfcy. 

Ortliis leucosiaf 

• PLATE VIII. 

Oojafwire Ortki * ■ leu-carta, 'PltUt rfj, jK 48, tlilg volume. 

1 4? , ig0. 9 and lO are representatioT}s of tho exterior of the shell of a 
dorsal valve, and. the cast of* a ventral valve, which occur in a speoinjpn 
of. olive, shaly sandstone, labelled as from Steuben county. The speciineh. 
contains, besides these, the impression of a P«p»e.cxus and of LjaoRHra- 
OgvS, giving the character and aspect of the. Chemung rocks ; but it .is 
tAe dttly fi^eeimen itP which this Oetbis has been observed, and it seems 
tp me pCssible that it may have been derived from Some of the higher 

- oF the Hamilton group iu the eastern part of 
•$&€ State* whora the 1 1 thological characters of the two formations are 

* : yia^ - ' v : --" ■. -■ ■/,, 
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Gemjs Streptoriivnchus (Km»0>. ; ; 

c .■•-■■■ . v' ' !• 

The Genus Fteepiorstnchus was published in 1850 by Prof. Kino, to 
include some peculiar forms of strophomenoid shells ; oneeonspicuons 
character of which is -that the urn bone of the larger valve is irrtjgukM’iy 
twisted;\The genus possesses features somewhat intermed|ate to G»tai« 
and STEoraboyygNA ; and for. want of a full understanding of these chdfdcV 
terfe, the specior'l^avd been referred, first by DAViiWWi and after him by 
other authors, to the G&nus Okthisika. Regarding the twisted or distorted 
beak as one of the essential features of the genus, there are regular forms 
having internal character* corresponding - with the typical species .of the 
genus, which on the one side have been forced a along* the Ortbis, while 
others have been placed among Strophombka. , > ■ 


As at present constituted, the genus will include such forms as 1 have 
described in the third volume (Pal. Now-York) under the names Strqphor 
menu woohwrthana and <S?. radiata, which are probably identical species. 
Going back to the Niagara form 3. subplarut , we find that it also may be 
included under the Genus STREPTORHVircHus f and among the I,owei* Silu- 
rian forms, Slrop/tomem recta, 8. defiecta, S. fditexta,'* and sonie othe^s, niay 
be included in the same group ; theqp latter showing the lowest . indica- 
tions of .those features of the hinge-structure which are more strongly 
developed in the species of later geological periods. ^ ' 


The shells of this genus areywimicircular or sdmielliptical, conCavo*. 
convex or plano-convex, and sometimes with both valves convex d thjgrjr 
are externally striated with rounded bifurcating threadlike strim,\wl 
are crossed by fine concentric lines ; and in soma forms the ji 
stria; are distant, with finer radiating and concentric < 
the : intermediate spaces. The central - beak is sometimes . 
bent or twisted, and the fisaure : beneath the beak i 
closed by a solid daltklium, while 'the area- is, subject 
A narrow area often exist! fcn the dorsal valve, but? thisYs^'not A ;: 



character. 



I 




* Sixteenth, Bej>oFt on tiqNStet© CtfbSiiOC, •' j . > 
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iff -‘-I: shall endeavor to show, in another place, that the species now refer- 
red 'to this genus may bo arranged in three natural groups, though it may 
bib questioned whether this limitation ©air 'Always be determined^by the 
exterior characters of specimens. * 

V ;In the- Report on the Fourth Geological District (1843. p. 2f>8), I «ie- 
btotibefi s^ihrler the Genus Strophom-kn*., three species ( JS. bifur cata , JJ. 
arctostrmta And 8. peetinacm ) wh ieh now prove to belong to^Jhe Genus 
SieaRPTORUYNokira. These determinations and descriptions v^ere made from 
ffcw*fcpecimenfl, but the characters were unlike, and jrere deemed suffi- 
ciently constant to entitle them to specifio dislinoJrfbn. larger collections 
of specimens have enabled me to moke more extensive comparisons, and 
I am how convinced that these forms graduate into each .other, ami even 
take a much wider range than was exhibited in the specimens illustrated. 
I am moreover satisfied that the 5 Uropkomena chcmunsrmsis of Conrad is a 
Strbptorhynchds, and specifically identical with those just enumerated, 
having precedence in point of time. 

In the Tenth Report on the State Cabinet (1857), I described Orthis 
pervtrm, which belongs to the Genus Strertoruynohur ; and in the Report 
ifcf i860, I described Orthmna dretostriata and alter no, ta, both of which 
are; of the Genus Strjertorhyn onus. In A tho same year, Mr. llri.i.iwos 
described the Strepterhynchus pandora of the Corniferoris limestone; an 
appropriate name, perhaps, when we reflect that this is but another form 
Of a ^pedies to which all those just mentioned roust be referred. 

> .hlore extensive qpUetctions have sho^srn that it is quite impossible to 
»ny considerable number of specimens of any one of these 
fyjpes, wUhout encountering variations whi£h lead to other forms lying 
intermediate to that one and the other most nearly allied form, until 
filially it becomes .impracticable to draw lines of specific distinction 

^'^ ^rTO/bkgin with the oldest form ! at present included B in this group , the 
which occurs in the Schoharie grit and Comifomw limestone, 
usualiy, but tiot always, a symmetrical form; differing but little 

a £ thn Lower Helderberg group. We are 
' form ' in the Hamilton crou^p, where, although rarely 
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attaining the dimensions which it has in the limestonebetaw.it possesses 
hoverthelesw all the essential characters of that one. in its symmetrical 
for in, qnd can also he traced into the imsymmetrical forms where the 
area is unequal and the beak distorted, hut where no two individuals are 
precisely alike. From these uftsymmetrical forms which I have termed 
N. ( Orthisina ) mrtostviata , to those where the striae are mom unequal, the ' 
gradations imperceptible ; and the 8. ( O.) alternate , , in its typical form, 
is not more abundant than are the intermediate varieties.’ 

In the Chemung group, we have a much greater degree of variation 
among those which THbave referred to thd name species. The symmetrical 
forms, like 8, pandora of the Comiferowffdimestone, can be traced every- 
where ; and in the arenaceous beds, they sometimes so much resemble 
those of the Schoharie grit, that specimens laid together might not be 
readily separated. We had among these a greater or lota degree of pro- 
minence in the muscular impressions, or of the ridge dividing the mur 
scalar impressions, and also of the cardinal process, which may have & 
greater or less extension, and the small ridge between the two branches 
of this process may be prominent or otherwise. From these forms there 
is a Y- ry simple gradation to such as 8. bifurcatus, where the etriaa are k 
little stronger arid more regularly bifurcating : these are often nearly, 
but rarely quite, symmetrical. The type of »S. pectin acm is readily reached 
by a partial suppression of some of the stria) and o greater development 
of others ; leaving the larger and iporc prominent ones with two, t%ee or 
more smaller ones between them. v ; 

♦Such form a as S. qgctostr talus have the at rico nearly equal, and quite 
thin and sharply prominent ; but even in these there are finer inter- 
mediate striae, but the interspaces are so. nearly equal that the fiui*thee 
presents a pretty uniform aspect, though there are many gra4atiop$. 
Specimens of this kind have usually broad convey dorsal vafyes, which 
are sometimes depressed in the centre. . , : /^v^ 

In the form of 8. pectinac*?, we have a near approach to ; 

Mquqlis of the sandstoncs^be^eath -the Burllpgbpni 
elsewhere. The Burlington specimens are usually very symme trical j 



* • 

? the general form, and the alternation of coarser and finer ^rir, corre- 
spond veryiicarTy with ths specimens in the Chemung group of Nciv- 
Ifork ? and with, the materials before me, X can find no specific distinc- 
tion. 

The: variety of formshoretoibre described a < species have been studied 
at different times and under different oircunmiaune 8 » and it. has only 

* e * 

’ been after the entireseriee from the successive fori nation? wery brought 
together, with large acossions of individuals, .* at ’heir true relations 
could bo established. 

Jt 

Two other species of Si KKrTORHV'u-ao t, a . , en dc^pbcd ’from the sandstone 
of Burlington, Iowa. One of these, in u sing ^ vC - Hl) i examined, presents some 
marked differences; but having j o »Hcteu*m>- . 0 yVcc^' 1 ' ; f rom that place for com- 
parison, I do not know wlmt variaj h.e. either v .f cm nmy pii’smt on further 
examination, 

Streptwliynefiiis citmiun.. nsis. 

* plates iv, ix & r 

Strojihomrn* cUmtn$en*€* * Ckwiu t>| j l)ar . Acad. N r at. Ycl.rttl. pa. U. f. VA 1643, 

SirophovtMAu bifurcata ? Hal*, Kfcx>. 4tU Ncw-Tbck, i«. f. 2* 

StropAomena arctostriat* : Uau iv,dt»m. p. 26ti, f , 3 Ift&i 
•S/r©p.V«M*n<i pcvtintu'c* : H-»TiT., [bUejJi, p. 266, f. 4. 

pi'r versa r li \bh, T«ttth He A>or ^ c u ,j 40 State Ctoriurtt-,^ t>7. 1347. 

Streptof hynchus jan&nr* : Brx.*ri?C4 ; C^uiwU’.n Jonrual t r ^ S .], No. xxvii, A?d. 1-S30. 

♦♦ <♦ JJtiAufaa, G*oSofc-v of Cu*j«!a, p. 3fi9. 1863. 

Or (his in* avHostriota i H ixi, Tliljrieenth Hobart 4*1 iUe &t*i« Cabinet, p. 80, !8$0. 

Orthisina altvrnata : ibidem, p.81. i860. 

Orthi 9 in* Qua Us rod Qrthi* pra vv* . Halt., v*col, £e^rt ot low**, Fare *<!, pa. 49, pi. 58, f. G. 

The following is the description of the species given by Mr. Oonrao : 

V Setniprhicular. Inferior valve veutricoBc \ mipm^p valve slightly coti- 
• “ cave, with a prominent umbo ; radii very numerous, prominent, sub- 
■**. «<|ual ; umbo of inferior valve ventriooso. summit not prominent ; 

V 

“ hinge-angles nearly rectangular ; margins extending in avery regular 
j* “ curve front the cardinal extremities. • 

■“Lpcauitt : •Cbemuug-narroAvs, Now-York. Devonian.” 

. This description is applicable to many of tl>9 specimens. of the Chemung group, 

. jbttf the Rg’-tre given is proportionally longer than tnoae among my collections. 
The?© 3b} bdwkyer, no other specJds in the Chcittttmg gr<Vip to which the description 
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Far. A. Stieptorliynchtts pandora. 

l’l.ATSS IV & IX. 

g'l ep.'orkgiihit . v paai f or a : UffWa, C*n»diM Jowns*!, ■ 1860. •' 

•' .. fluusiw, Geology of Ona«l», *.369. 1868 ^ 

C^mptifC Xtrfjftorkynchvn 1 .-■'"irof.h 0 Mer,*i\ voalworUxana , ! IT am,, 'T enth teport State p;8. 

« Vj. « . « lUT.r., Vat. N ar York, Vol. TA pa^lVi^pl. 16, 

This shell, in its symmetrical form is sotmvnat semioval, the length Ami 
width being about^* ft, Ur tf *\ vr *v\ well-formed specimen, of one inch 

in length, measur< one « ?I( r •' a ‘ quarter inches in width : hinge-line 
equal to the great* 'Width **’ ot ' ^ ,e shell, and forming right angles 
with the sides, wl»i aro , ’V.%,\Viv nearly straight j the front broadly 

rounded : eardma.vh^ .miti.es sometimes a little salient, and some- 
times rounded. Vential -valve convex or-- the umbo, the greatest con- 
vexity being at the. apex, from which the surface slepes in a regular 
piano to the sides and n. ‘die of the shell, becoming slightly concave 
.below the middle and along the front : area lafg© triangular, extending 
the entire length of the lvi»ge-line, and iikclinir'S over the dorsal valve 
at an angle of about 110°. fho foramen has b<*s©n large, about twice as 
wide at the base as the bcigit* and h- Closed by a convex deltidium. 
Dorsal valve moderately convex, a little flattened towards the cardinal 
extremities, and curving towards the sides and front ; area narrow and 
linear. # 

Sub fAC e striated by numerous fine strongly elevated strioo, which arte 
increased by bjfrsjjfeetio* and interstitial additions, and crenulated by 
line closely arranged* concentric striae. 

3’he interiyrof the ventral valve is marked by strong dental lainellss 
and a. bread ilabeVlate muscular impression, which' ih 
specimens, *how$ the cordiform imprint of the adductors, and a short 
low mesial septum in the upper part. * . 

The interior of the dpfsal valve preserves deep, dental sockets, "Wi^h 
thick socket-plates wh^h Support the duplicate cardinal process,. each ,. 
division of which' is grooved at,«the extremity. There is likewise 4 small 
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'pirocesar between the two blanches of the cardinal process ; add below 
the hinge-line, the flftbelliforni rauacnlar impression is divided by a low 
rounded mesial longitudinal ridge or obsolete septum. . 

The ordinary e»to of specimens, in the Corn Herons limestone, is about 
one inch in length by one and h Quarter inches in width ; whi le others 
* measure one inch and an eighth in length, by au inch and a half in w idth 
The largest individual observed is a cast in Schoharie grit, which mea- 
sures nearly two inches in width. 

I have referred this species to the S. pandora of with which if cor- 

responds in general form ami character ; though rite au trior remark.- that 'Our 
“ shell closely resembles S. cnpiistria in external form, hui differs in not having 
“ the radiating stri;w cremdalcd, and farther it tin.* form of the oeelusor muscular 
41 impressions in the dorsal valve. According to Davidson's figure, t ‘«er« is a small 
" process between the two branches of the cardinal process, which does not exist. 
“ iu ours." 

The radiating storias, in all this group of shells that ha\e fallen under my oh- 

servation, are crenulnted by concentric strife ; apd in w ell preserved speeinrens of 

* 

this species, these ereiiulating siri?o are very distinct. Tho median process is well 
preserved in our specimens, aud forms one of the flight diatuiguishing too cures 
between it and" S. wo ohoor t k an though I am not disposed Ul regard this us a 

constant character, or ohm of specific importance* 

« k 

Externally there is very little difference .bo twee a tho S. iMalworthana of tho 
Lower Helderbex*g ? f and - tho species under consideration in its symmetrical Ihi nos. 
Among i^io few differences observable are the slightly depressed apex of the ven- 
tral valve, giving tho great cat elevation^ little below that point in tho Lower 
Hplriurberg species ; while the area is narrowor^fer* hurt valve,- and a little wider 
on the dorsal valve. The stria* are perhaps a little^ finer in S. pandora , her \ hose 
characters are subject, to much variation* In tho ihtorior/^he muscular impression 
of the ventral valve of S* icaolworthma is proper tior ally a little larger, and that 
o£ thn dorsaf valve perhaps not ho distinctly defined ; • but this feature may vary 
fr^rn d^Sbre|i.co in , the thickness. of ' ,thq shells* In the dorsal valve of S. pandora, tho 
spok>jtr plates are stronger than in the Lower Hehlerborg species* and arc thickened 
about the base of # ~the cardinal process, projecting beyond tho line of the area, 
while the processes are not (usually) each doubly grooved an in S. wool wort hu n<< ; 

while in that oiie there is np^modian process, the Upper .Heldeiborg species 
preserves that feature vary distinctly, afteu reaching high as the lateral divisions 
process* v # . 
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NotmfchstHhdmg these slight difForeuces, libel di3|>oii«d t<r rooOgttiaO- 4j»a 
two as distinct; though, adopting the liite of «rg»ij»eut which has beoa uwd m 
regard to the Lower and Upper Helderhorg Stoophodontas*, I should be compelled 
to regard the i $. pandora as identic al with S', woolworthana. There Will be found, 
moreover, among the species of several genera of the Brachi^podavfrdha the ti^wer 
and Upper Holierberg formations, a lllcd^degreo of siimJarUy us I have already 
shown to exist between- the Niagara and the Lower Xlelderbcrg- species. • 

The conditions prevailing during the epoch of the Upper HeKhrbsrg formation 
were very similar to those during the Lower Helderborg, the two being separated 
by the Orinkany sand* tone end ( Vmda-gaUi grit. There was, during the older period, 
a greater amount o^j^vly .ma tter deposi ted than during the later period, which is 
almost wholly calcareous, and we have in the entire. fauna an adaptation. to those 

, ' 4 

conditions. 

* 

♦ 

The 8. i nmdwu first appears in the Soholiarid grit, where it occur* in ocuimdorable numbers, 
although generally In tho condition of casts. It has, in this part of tlio formation, attained a 
diameter of nearly two inches in soma of tho larger spoohuona. Figs. II — 19 of Plato IV 
represent its usual condition in this rook. Fig. 12 in drawn from a vast of a ventral Valve* 
made lu a natural mould in the stone Pig tu II, 15 $$ Ifl ar casts of t tho dorsal valve, while 
I is & 18 are oasts of the ventral valve. Fig. 14 is an artificial mo>tld of the interior, from a 
east in tfloue, and does not fully represent tho cardinal process. Pig* 19 represents a specimen 
with the Hides xnoro regularly curved than usual. 

The figure:’ on Plate in., from 18 to 25 inclusive, jq*c of specimens from the Corniferons 
limestone ; showing tho dorsal, ventral, and profile views of a symmetrical specimen, with tho 
interior of the two valves, hinge-line, oto. 

The figs. 19 - 28 of Plato x are illustrations of the casts of ay nmtetrical forms from tho 
Chemung group, and which differ in no essential degree from the S» pandora of the Com* 
ferouti iimoHtone. . ■ 

• The easts from the Schoharie grit show stronger muscular impressions, owing to the thicket 
shell ; while the Ohemuiig forms, living lived among sediments containing little oalearsQUS 
matter, have had a thinner .shell, and consequently tho muscular imprints are less conspicuous 
in tho cant. . V> ' ; 

Geological formation and locality . In the Rchohano grit at Schoharie, 
ville. (Jlarksvilk* and other place*, and in tho Corniforous Umeaton^At ,Clar^vi|te 
mid Schoharie; at Eastman- a quarry south of Utica;, in Ontario oounpyyandut 
Clarence-hollow nr^t Williurogu iVla to WoateniN^ in Canhdtt 

boirtg coextensive with the Limestone formation in this StatOeand ; 

# BnuK4se» in Canadian Journal, July, ’ 
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r«r. B. Streptwhjmhos aretoMte. 

PLATE IX. . 

OrthUitia arcfuttriata j Uaj *j.« Thirteenth K«t*ort on tho State CshSuet, 1800 . 

Shell semicircular or semielliptical, •frequently unsym metrical, the 
prof^rticihs of length and breadth varying in <1 liferent individuals : 
hinge-line straight, nearly or quite equal to or greater than the greatest 
■ width of the shell; sides nearly rectangular to the hinge-line, or 
curving inwards. Ventral valve more or less eon ve^to wards the umbo 
and sometimes in the middle, curving downwards or flattened towards 
the front and sides of the shell : beak often distorted ; area vertical 
or inclined forwards or hack 'yards, usually unequal on the two sides of 
the foramen, winch is closed hy a strong convex Jeltidial plate. Dorsal 
valve depressed convex, soqietimes nearly flat and sometimes very 
Convex, with a qarrow linear area : socket-plates strong, aud supporting 
the cardinal process, which is double and has sometimes a faint ridge 
between the two divisions, which are themselves very short. 

Surface marked by sharp close radiating crenelated striae, which increase 
mainly by interstitial additions. • ■ 

Tho shells which I have heretofore referred to this species aro represented by 
individuals varying from one-fourth to throe-fourths of an inch in length, and having 
a width of from one-fourth to one-third greater than the length. 

examination of. a larger collection I had before me when the species 
was i first! described, has shown that the conV«xi|r of the ventral valve is very 
variable : iho extent of the area is likewise subject to much variation ; ami the 
beak is sometimes .symmetrical, and varies from extreme distortion to a scarcely 
poroeptiblo obliquity of the apex. In some specimens there are strong lamcllose 
Maos pf growth, and in others these lines aro scarcely visible; Tho dorsal valve 
varies from nearly Hat to vory convex ; and in some specimens tho length and. 
breadth are' altnost equal, while tho cardinal process is scarcely developed beyoud 
the 'plain socket-plate, which is bent outwards, and sometimes scarcely divided 
ftt tfco apox. Tho stfrface striae aro, in some specimens, more rounded and pretty 
^Uldly dcvolopod, while in others they are very sharp and unequal. Finally, wo 
can trace the gradation from the unsymmetrioal and distorted specimens, to those 
distinguishable frpm well-marked "specimens of 8. pandora as it 
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Tkeac variatsun* are illustrated on Plate xx, where figures 1 & ; 2 Arc,tytS.cal fo*m of the 
species, in some of whirfi the &re& is inclined forwards* f / s '* 

¥io&, 8, 4 & 5 are views of dorsal valves which are proportionally longer, but have a regular 
r convexity. 

Frns. (1 & 7 are of a larger dorsal valve of similar form, hut more irregular exterior* 

Fias. ft «fe 9 are the dorsal and ventral valves of a slightly distorted spocimeti. 

Fra, 10 is a vcutral valve 1 which ia slijrhtiy unaymmotneah 

Pio 11 is a symmetrical ventral valve, which has the form of area and muscular impression • 
of pandora . . •> 

Fio. 12 is an enlarged figure from a cast in arenaceous shale. The striae appear eoiirsct than 
in the softer shale. ' 

In a slab with numerous specimens, the apices of some are a little distorted, and others are 
quite symmetrical. 

Geological form at ion and locality . This variety occurs in the Hamilton group, 
at York, Moscow, Pavilion, Dariou, Canaudaigua lake, and Bristol, Ontario county j 
and near Tully. Onondaga county. . v 


Var. 0. Strrptorliyiiclius perversa. 

r 

PLATE- 


Or this vtivuma : YSajlx., Tenth Itcpoit on the State Cabinet, 1857, p.S7- 
G' thi.ina tiliernata ; Hall, Tblri couth Report on the State Cabinet, 1800. 

Smell subelliptieal, wider than long; thc*cardinal extremities rounded, 
and the hinge •line less than the width of the shell. Length and width 
about as two to three ; the. sides curving shortly, and the front broadly 
rounded. The ventral valve is very convex at the umbo and the beak 
distorted, somewhat depressed /below the umbo, and nearly fiat or un- 
equally depressed -con vox on the middle and lower part- : area nearly 
vertical, with the apex inclined or arcuate j foramen closed by a pro- 
minent convex pseudo -deitidi uni. Dorsal valve rounded, convex or 
sometimes gibbous; the greatest convexity above the middle, ai}d 
sloping abruptly to the hinge-line, sometimes flattened or a little do* « 
pressed in the middle towards the front. ' 


Sukkack market! by distant elevated . striae / Which .iocniwi * 

interstitial additions, and. the intermediate spaces are crossed .by ele- 
; vated concentric undulating s trite. Vv- v 

In Any description Of tWs species,- I remarked that lt of the -type ^ 

^w nbracultim , and presents the Irregularities of* form . opmai^ 
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-as. Or^inn«-a'i#eMtf!/a' i* not* distinct from thi*f <mu! 
thmigh without larger collectKin^ of ripeciiooiw, it i»impo»eible to diraw lines of 
specific distinction, yet the prevailing forms may bo separated into two groupn ; 
leaving a few which are not so readily referred to either of thorn* or which may 
be intermediate forms, uniting the two and likewise including Si pandora. 

X have -adopted the name &. pandora as'apfdicablo to the symmetrical forms of 
• the Schoharie grit and Oorniforous ‘limostoi iO, and some of those in the Chemung 
group; while the S. arc tost data and S. perversa are more chaiaoteribLic of the 
Hamilton group. *' 

Flos. IS' A. 14 are example* of the dorsal valves of this variety. 

Fin. 16 js an irregular form, of fcho same. 

Fia. 10 is an intermediate form of the ventral valv>:, with the stria? intermediate in distance 
and the ettrdined angles but little rounder!, 

Flo. 17 is the dorsal valve, which is quite symmetrical in form, hut with distinct .stria? and 
round od bingc-extremitics. <* 

FlO. 20 is a very onvox dorsal valve wi<h slightly rounded eardteul oxtrerniiicH, and hav ing 
comparatively distinct sir he. The umbo is very prominent ; below wbi'Tj it t* 
flattened in the middle, ami slightly depressed towards the front of the shell. 

Geological formation and locality. This variety occurs on Sen. urn and Cayuga 
lake.?, Moscow, and Hamilton, in the rlarn iU<m group. Fig. 17 is from tin? fc&mo 
group, in the village of Fabiiis, ^Onondugu county. Fig. 2G is from the Cornifgroitft 
.limestone at WilliaiOrsviilo, Erie county. In the latter, fclio stria?, are more nearly 
equal. A 


Veer. I). Strep torlijqjc Jins pectlnacea. 

PLATE X. * 


Strophomena pevtinacea dtT»d 8. bifur cot a j Halt., b>c. cl 4 . 

^iiei.ls usually symmetrical., often unsymmetrical, semioval, with the 
hinge-extremities sometimes a little salient, often truncate %nd some- 
times rounded. 


The dorsal valve is moderately convex, or sometimes gibbous. The 
surface is marked by distant, very prominent stria*, with two or three 
finer ones betyi^en them. The hinge, and other features of the shell, are 
^ |he same as in other varieties of the species. *- 

;'pprt ;! wellr-m^^^.^pemmens ore usually small or of medium size- 
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Among a largo number, the gradations to S. hifurcata , where the strite are 
regularly btfurourting and of nearly equal size, ore almost imperceptible. 
It is apparently as the individuals become larger that there is an iacreaeo 
in the gibbosity of the dorsal valve, while at the same time the strife 
become somewhat regularly alternating, in size, and in some specimens 
nearly equal, but retaining a sharpnesi? of outline not observed in* 
specimens from the limestone. 

It was to those specimens with sharp equal striro ami- gibbons dorsal valves that. 

I originally gave the name Stropkomena arctostriala (Report of Fourth District). 
Spec ; TUQUE* of this fond approach, both .in form and expression, tho figures of 
Sir epto rh yn ch a ^ creniffria, illustrated by .Mr. Davidson ( Monograph- of British 
Oarboaiforous Ijracliiopf.Mla), Avlicro 4gs. 2 & S, Plato xxvii, may bo compared with 
fig s, 8. !1 & 14 of Plato x of this volume. The British Carboniferous specimens 
are Ibrgor than cure of the Chemung group. 

The gnu! .hi ion^ of form aiid ebamolermro prottv well shown on Pin to x. Figs. 

1 - (i are of tho sum Her forms, having the pro vailing surface-marking characteristic 
of S. pcciinat.rn- The ventral valve fig. 2, and tho cast of ventral and do sal valves 
respect I voly tigs. 3 & 5, are mure, like S. hijun-tifa. 

In figs. 7 <fc 8 we have gibbous dorsal valves, somewhat depressed towards -the 
front, and with tlm stria? snbeqtml or alternating ; and fig. 10 is the ventral valve 
of similar character. * 

In the figs. 11 17., wo have specimens with somewhat unequally convex dorsal 

valves : the ventral valves are irregular towards the umbo, and the braks more 
or loss distorted ; while tho area prosoutM much variety in its degree of elevation. 

In fig, 18, wo have a ventral valve y/ith the strife as regular and even as those 
from the limestone ; and iu. the casts, - 23, we have symmetrical .term* with 

even strim, and with form of muscular impression uudistiriguishoble from those of 
the Schoharie grit, tho only distinctive feature in those from the Chemung group 
being the tenuity of tho shell * 

The varieties illustrated on Plato y are common and often abundant in the 
Chemung «gruup ; having a considerable vertical rang#, and in horizontal range are 
almost coextensive with tho formation within the limits of tho State. They ara . 
most abundant and present greatest variety of form in Chemung, Allegany and 
Cattaraugus counfi&s. « ^ 

Following the comparison of tho Now- York Chemung speeioB ^ith similar forms 
of the Wnvcrly sandstone* of Ohio (w hich 1 have regarded as of the aarne age), 

* The term “ aubcarbomftruui” lias Tloe-a applied T>y AOsne author* to theao aandstotw*. Yliliis * vtjry 
£arotaioa« uotneaclatare, ab the iorm *ppl tciblo to aU roeks helow Ahe CArts&lfetfow period. 
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j am tioable to any cbaraciors by whicli thesp^osnio^s from the two- localities 
may ^feparatecl into distinct species or even inerked varieties. In my collection* 
lroi» Ohio, the specimen* of Stbk^tomu y nchvs are comparatively less common than 
in siuiH&r collect? oils made in tho Clicmung group of 1SV v-York. In the rock still 
farther to tho west * the sandstones df the '“Knobs” uoar Now-Albauy, I find a 
. StEtrroKiiyir.cars of sin&ilar form and proportions, varying chiefly in the more 
* distinct erenulati on of the strim. This feature, however,, appears to me ottcuer due 
to the nature of tho matrix in which the fossil is imbedded, than to any Original 
diftbreiiee in the shell itself. 

Whether those forms can be traced into the large species of tho upper sand- 
stones of the Knobs and of the Keokuk formation (Ortkts kcokuk , which Mr. 
Davidson has identified with Strej/torhyncfius (Orto) Krenishia of Europe), re- 
mains still undetermined. My collection does not famish intermediate forms suf- 
ficient to justify sucli tx conclusion at the present ti.no. 

Tho largo specimens from the higher part of the sandstone and the couerotio. 
nary bands of limestone near New -Alb any have always a thin median septum in 
the ventral valve, extending from the apex more than one*. bird The length of the 
shell. The cardinal .process of the dorsal valve has, moreover, at its base, on ono 
side, a short, vertical ridge* while between these, and to mediately below the 
process, the valve is a little thickened on the inner ride. Vlxo -dental sockets are 
nearly filled up, leaving a thin accessory ridge on erv h of tho cardinal pro- 
cess. Tho shells have hoeii BothiuPfchat tho casts show very little muscular marking. 

The illustrations of S. ervnistria c f Europe, Wh^ch 1 have seen, do not pm^oiil 
the distinct median septnjn in the ventral vaJvo, which Jy seen in the large speci- 
mens referred to. 

Specimens from the Keokuk limestone show a large muscular impression in the 
ventral valve, which is divided by a longitudinal septum reaching to the bav.o of 
the imprint. The same feature exists in specimens of all dimensions from the Coal 
measures. 
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• OEMTS StJIOPHOMEIVA ( Rakinesqub). 

.Trip. Genas Stkophomhna of Rafinfsqub ha;: £o* U» the £?. nigosu 

S. rhomboid alia, W ahltobebg j a Species which ranges from the Lower Si* 
lui ian to the base of the Carboniferous system inclusive, appearing under 
various aspects in the successive geological stages. The species has been 
already fully illust rated in the tw- coding volumes of this work, and it is 
only necessary to 'give the more important among the varieties of form 
in the succeeding, formations. 

Restricting the genus to such forms as may properly be grouped with 
■'lie typical species, we find no species of Stkoi’Homf.na proper in the 
Dovouian; and indeed it may bo doubted whether aiiy other species of 
this geinis occurs above the Middle Silurian. 

o 

StropiioiueiiA rlimnkidatis. * 

« 

FLATS XII. 

' Anom )(on art tm 4 breiliM <cMorHk;»ntn * IIivprmi, N,iiiirg*<>y*hicht<^ de ^ ‘Nk*d*Td ‘‘nil. sob bind. 1781. 

VoU i, pa. .15, pi, 1, i\ 7 *c8. 

Jtnov 1 '* rhcmhotda'b • VV a » n.L*n*:ft(« ; Aota Sot*. V>. Tjps.Ukni.sia, 1S21 , Vcl.viJi, pa-. 05, n 5 7. 

'Product a depress* . Sowsanv, ^«j»<5ru «f 8lic%; St jlttftn* Cone hoi ogj 1 825. Vol . v, pa. 86,' pi, 45^.'f. i 
Prodftcia dajtrasj* . HistysF.n, Ycl, Acad. KaufUinj'ur, .181/8, p. CM. 

Product us depress : DRfa.ijntt, Die*., d'-a Science* iuU Orel los. I8J!j, Vo\, xlvii, p.&fttt. 

f.*yieen& rugooti : D.vlwa ^ , Vt»t . Acad. llatidliu^r. *827, pa, 100, pi. 1* f. 1* * 

ZtjUcf na d> press* . Xi>. Ib., pa, 107, pl.1, f. 2, . 

StrophotfiuA* rugasa : lifioNN. Loth. geognostlca, 1835, Vol. 1, pa. 87 , pi. 2, f. 8. 

Product * depress* : Fa mm*, Gt j ol. Yorkshire, 1830, Vol, ii, pa. 215, pi. 8, f. 18. . > 

Product*** depresuvs : ay®«, Lfftnarck aulmanx Nam* vortobres, 2d edition, Vol. vfll, p. <180. 

Pspfnrui rugo** find L. dtp rata ; Hjmnofk , Loth. ftneeka, 1837, p». 69, p) 2, f. 2 fa 8. 

Orthis rugosa : Voh Boca, Uofoer t>*lt.hyrl* r 1837, p. 30. * 

J,ept<*na . •Fawnr**. Or yet. <iu Gonvqa^Kucnt dn JMoscpn, 1837, p. 142. v ' 

T. cptuna depress* : J. SovrritHY, In Muicbiaim Sil. System, 1839, pa, C23 St 880, pi. 12, f. %. 

L. tenuistriata [ ?] ; In. !?>., pa. 048, pi, 22, t\2a. i 

X. rngos* . in.* Trans. Soc. I *^nd on , 1840. 3d scried, Vol. v, pi . 66, tV 4. : i 

Orthis ruftawt ; Iiionv\Lj>, Sil. Sy at mm in Estlilund, p. 102. % "... . | ' 

LtpU&na rugo&a ; r«iu.ira, Pal. Fossils, 1841, pa. 57, pi. 24, f. 95 r v ( , 

Pspticna derrts+a : V>k Koninck, Detit:. An. loss U oe d© l*ol^h\ue T 1842, pa. 215, pi, 12> f, 8 r- 0^’ anti: 

, pin, r.o. ' ^ ■>» 

MtptmM dtprusta : G, II. Sowr.?«|«Y, iioneh . fdantml, 1842, pa, 71 & 800, f. 200. ^ v ’ •* > ; y-b. •• , v' 

Qtiki* rugota * D’Arcmiao Dr Vsitifnirit,. Tratm, Geol. Society Londoni 1842j 2ci •ortoa, Vol, 11. 

t*art 2, p. 890. V * • J/;;/: 
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&ol. Report Third District N <5iv* Toils , 1842, pa. 70. t\ 6. 

■''*#■. Ii>. Ib., p. 139, f. 2. 

tf. diprewa .• Hall, GgoI, Report Fourth District Now- York, \848, p. 77, f. 7»; and p. 104, f. 8. 

Orthis rugota : F . C. ttauKHay HhMu. IT obor ftaftgagebtrjfe /. 1844, pp. 85 & y<>. 

L#pi&na dqpretaa ; Djc YiuurenXL,' Geol. , Runs. and the Ural, 184*, V\»l. li, pa. 234, pi, 15, f. 7? 

■' Ztptftnp tti*vi*irUrf& : . Fulsoonfblp^ of New^York, VoM, p. 108. 

Lept&rui dojprcs&a : If a ll, .Palnapntology nf New- York, 1852, Y«l. ft, p. 257* 
dtHphatoiji& rh&faboldtoH* ; Daviiwow, Ifttr.'Ktit. Htet. Ih-ttchiopddd. 

-T ,• m t ' , : In. t Monograph of tho British Carbon fforotui Brachi* .jw»da . p. 1.10, 1880. 

8tre$homena rugoa** : Hall, palaeontology of New -York, VoL in, p. 19;i. W>P. 


■fiMtnpbp^nana dtpr^ga ; Vakoxkx, G 


Tub shell id more or less seminlliptical or subquadrale, varying greatly 
in its proportions of length and breadth : hinge-line straight ; car- 
dinal extremities sometimes rounded, sometimes acute and slightly 
produced. The valves are geniculafod, and the proportions of the flat- 
tolled part or disc and the recurved part of the shell ore very variable, 
insomuch that the geniculation is sometimes little more than one of the 
strong concentric wrinkles. 


The surface of, the flattened portion is marked by concentric (and 
sometimes interrupted ) wrinkles, which, following the curve of the 
outline, arc bent outwards, and often become obsolete on the cardinal 
angles. These Concent ric wrjnkles are very variable in number, being 
from six to fifteen or sixteen upon specimens from the same rock. The 
entire surface is covered by radiating threadlike strko. 

In young specimens there is usufdly a round foramen in the apex of 
the dorsal valve, which becomes closed at a later period. The triangular 
foramen Of the ventral area is partially closed by a dcltidium and the 
ApeX Of the Ventral Valve. 

This "species is not of frequent occurrence in the Scholmiie grit, but is found 
v et^^where in 'the Corniferons limestone. The print ipot varieties are illustrated in 
figures 10, 15 A 18 of Plate xu, the two lattej^bemg essentially oasts of the 
i itftAioi h fil the Collections made hi Now-York, we have no specimens of this 
species troiB-the }4[a r a>h' on OT Chem'in’g groups. 


“VI adopted the* JuunaX. rugoa* In Uki third volume of the Palaeontology, 
:«fid fpiuiin,’ arid tfiria named by lUrtNiMuu*. Th« itanio of W'vn 


recognising it ae On) typical 
'ahMiWOKKO hao precedence !n 
Uwfc, auawtBlnoludo tbosp tower MtarJan fonrnt described a* S>trt>ph«m<na or teplmna ttnuUtr*t»t«, 
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UEMH STROPIIODOXTA ( Hall). 

€ • 

The Genua Stiiopuodonta was originally proposed for stropboaionoid 

sheila, having a crenul&ted hinge-line, without foramen in the area of 

e 

the ventral valve. The internal characters were not at that time fully 
known, and therefore could not be included in the description. . • 

In jS. demissa, which was regarded as the type of the genus, the area 

of the ventral valve is free from anv indication of foramen ; the dental 

r 

lamella: are partially or essentially obsolete, and the divaricator muscular 
impressions are spreading fiabelliform without limitation by an elevated 
ridge. In the dorsal valve, the cardinal process is bifurcate from its origin, 
anti is directed backwards beneath the area of the ventral valve. On the 
lower side of this ventral area there is &. bilobed callosity or process 
which is more or less prominent ami embraced .by the divisions of the 
cardinal process of the opposite valve ; thus strengthening the articulation 
of the valves, or assisting in keeping them in position. The divisions 
of the cardinal process often extend so far beneath the area as to form 
conspicuous pits in the substance of the shell within the umbonal cavity. 

The valves are so closely articulated by the interlocking of these pro- 
cesses, that the separated ventral valves are usually broken in the mid- 
dle of the area : this happens also to other species, and it is compara- 
tively rare to find the inner margin of the ventral valve entire. This 
accident is probably caused by the pressing or crushing of the dorsal 
valve into the cavity of the ventral valve, w hile the central portion of 
the two, remaining .firmly united, carries away the middle of the ventral 
area, w ljuoh is thinner on each side of the median. 

In the 8. reverse of Iowa, this bilobed process of the ventral area is 
very conspicuous ; and in some specimens of this and of £?, lepida, the 
central process remains very prominent, while the margin of the area 
on either side is indented by the branches of the cardinal process 
opposite valve. In these species we not only have no evidence ' 
gular foramen, but there is an absolute thickening, on the lOtirer side uu| 
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cess extending therefrom, which, in its indented front margin, 
leaves a space for the protrusion of a minute pedicle. 

The question of the presence or absence of a foramen, .or the snr\ooth 


Ororenulated. hinge-line, .might not alone or together be Of sufficient 
Importance to indicate a distinct genus ; .but taken collectively with the 
form pf the muscular impressions and other points, we find so wide a 
difforon.ee from the typie&i species of Steophomrna, that it appears to me 
the separation is required. Were wo to unite typical Strothosiena with 
the forms I have designated Stropuodonta, vve could, with equal pro- 
priety, unite many of tbo Stbrptoriiynciios in the same group.* 

The d'stmetion among the genera or subgenera of the strop]) omonoid 
shells does- not, in all cases, appear to be satisfactorily determined- ; and 
we may be i iften disposed to regard a newly -observed feature as characte- 
ristic and reliable for genoric determination, when the same may be 
found in species where the associated characters are incompatible. 
Among other examples we find one or more forms w ith crennlatod lunge- 
line, where the area is well defined on both valves, with the triangular 


foramen closed by a convex deltklium, but otherwise resembling Sthjsp- 
* * • 

TOBfU'NCmiB. 

Xt may be doubtful how far the presence or 1ibser.ee 'of dental lamellae 
should influence our considerations in determining the generic relations; 
and whether the form of the cardinal process, its extension backwards 
or inclination forwards, should influence the decision. 

Among the forms which I have designated Strophodonta, wc liave a 
group of species, following the typical form in their internal characters, 
in which we may enumerate 8. demissa, 8. inequiradiata, 8. concava, 8. 
hernispherica, 8. nacrea, and some others.. , 

In another group of nearly flat species, we find the -partial or entire 
absence of foramen and dental lamella), with broad spreading muscular 

• In the Canadian Journal of July 1861. Mr. BiLLina*. In endeavoring to prove the identity of ttnto- 
rhoiooMTA a&d Stifioa'KOMhjic/i, -given a** an Illustration e,f the 'latter the $: JilitcxtH* which i» a 

If the character* of the ,jpocogn?red Genera .^too*»w»k2va and Sra-vro.>.Himr<:tuf« are 
aoaCiwftar oil tt> dteoalvo this oento it triuy be >ttppose& that differences of equal value between 

have escaped notice. 
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impressions, as -S. perpUmi, 8. textilix , 8. alveola, and in the Lower Helder- 
berg group the 8. bcckiL T* 

Tl^ero are s^ill some other forms which make a distinct natural group, 
in being uHL esupinate, and in having the. dontaJL lamella) continued -hi 
an elevated border which nearly surrounds the divuricator muscular 
impressions. We have but two representatives of this group in the higher 
formations, the 8. atnpla and S. vidttus, the former of which is perhaps 
identical with 8. head ley ana and 8. punctuiifera of the Lower Relderberg 
group. The 8. Ieawaivarthana, which is a very marked species, belongs to ' 
the same group ; and by a little extension of the characters, the 8. striata 
of the Niagara group may be included : the two latter jiave a cardinal 
process more like Btkkptorhynoiius. By a farther step, we may include 
the species l have described as Stropkodojita smi/aseiata, which, has an area 
on both valves, and on each one a triangular foramen closed by a convex 
deltidium. With all these features of Stkfftorhy.nohus, together with a 
cardinal process similar to other species of that genus, I have found 
that the hinge-line is erenulated for one-third the length on each side of 
the centre. The principal ground on which this one could be separated 
from STur.i'TonnsNOfics is the crenulatcd hinge-line; although the stria) 
are somewhat dissimilar, and we do not fully know the ventral muscular 
impressions. Were we to admit that St ueptoiih ynch d s may have a eremi- 
latcd hinge- line, then going one stop further, and taking the form of 
muscular impression and cardinal process, leaving out of consideration the 
closed area, we may include in the Genus Streptokuynojjus other species 
enumerated in this group. This would leave for Stkopuodonta a more na- 
tural assemblage of species thau are at present united under that genus. 

In every one of the characters used to distinguish Stbophombna, SlftO-. 
pnoppsTA, Lkct.-kva, and Syrkptobhysches, there fire gradations dr varia- 
tions on thfe one side or the other, which ally the species so far that it 
becomes often no easy taek to indicate the limits of the*genera > -and tfae : 
additional information obtained from the internal structure of numerous 
species has not served to clear tip the difficulties, 
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STltOPHODONT^S OF THE UPPER HELHEftBEIU! GROUP. 

4 . 

IStrophodonivk of the upper helderberg group. 

$$tro])li(Nloiita tlemissa. 

PLATJES XI & Xll/ 

For description and references, aoe the .same spades under Hamilton group, p. 101. 

This, species, which has been made the type of the genus, first appears in 
the Schoharie grit, where it is not of unfroquerrt occurrence. 

The figures 14, 16 and 10 of Plato xi» nn> illuatriviions of specimens found lit thi.srock. The spe.-itmns 
usually occur as easts of the intorior and iaipi fissions of the exterior of the .shell. The course ma- 
terial of the rook. prevents the preservation of tho muscular impressions w?rli that degree of 
distinctness which we. find in the same species in the Hamilton group, where the material is liner. 
At tho same time it Ls probable that the shell luia botm thinner in the. .Schoharie grit than in the 
higher formations, since tho strut* arc more strongly marked on the oasts. 

Figure 15, Plate xt, v* a oast of tho interior of a ventral valve, and figure 14 shows the character of 
the exterior shell of tho same from a cast made in tho natural mould. 

Figure 16 is a dorsal Aalvo, which is very tin V and strong, occurring in a more calcareous portion oi 
tho rock. 

Figure 17 is a cast of the interior of a ventral valve, showing the muscular impressions. 
Commencing in the Schoharie grit, the .species occurs in the Corniferous lime- 
stone in the form and condition represented on Pluto xii. iigs 1- 5 : it is rarely 
seen of larger dimensions. It attains its niu.xiiunrh development in the Hamilton 
group, occurring in great numbers, and sometimes attaining a length of ono and a 
half by one and three-fourths inches in breadth. It continu'd in the Che- 
mung group, where, in the arenaceous beds, it exhibits a character similar to 
specimens from the Schoharie grit. 

• Strophftdonta alveata. 

PLATE XI. . 

• 

Strophodonia alveata : Sixteenth Report on the State Cabinet, p. 30. 

This species is known only as casts of the interior ancP impressions of the 
exterior. In the yoaug shells, the casts of the ventral valve arc slightly 
convex; while in older specimens they are flat or slightly concave, with 

|fr ■ • 

the mar gin more or less recurved. The form* is semi-elliptical, and the 

P’AL.eOWTOlOOT TV.} 11 • 
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hi use-line is sometimes n lit tie longer :mr] sometimes a little less than the 
width of the shell. 

The '.teeiiisor muscular imprints are small and deeply marked, and the 
iv'-pio-sion,' of the divarioator muscles form together an elongate-ovate scar, 
with the sides nearly straight, and daeh division showing two or three lobes. 
Near the. exterior margin of the valve there is a depression reaching from 
the hinge- line entirely around the front of the shell, indicating a callosity 
upon the interior of the valve, which is marked by stria; and by vascular 
impressions in well preserved specimens. 

The cast of a dorsal valve ol the same form, and associated with the 
veil It n! valves, shows the imprint of the submarginal callosity, with vascu- 
lar markings and a crenelated hinge-line: the cardinal process is bifurcate, 
and directed outwards as in other species of the genus. 

The length of the shell is from one-half to three-fourths of an inch, with 

a somewhat greater breadth. ' e 

■* 

Figure ■), PI Ate a r, is n 3 ouug individual m uhvr?h the vet tral valve has a slight convexity, ami the 
u usutlar impression is hut fftinLly tlcQued in the lower while in fig. 2, an older specimen, it is a 

little o.oncnvc, with a strongly flcfinetl muscular impression. ^ 

Tho characters of lire species, as represented iu the iiguros of the ventral valve, 
are oonstant in as many as nine of ion individuals under exa mi nation, and they 
show no near approach to any other species in the collection. Fig. 1 is the inte- 
rior of a dorsad valve, which has boon referred to this species from its association 
and similarity of form, while the vascular impressions also correspond in the 
twe valves. 

Geological formation and localities. In the jSckoharie grit at Clarksville, and at 

Knox, Albany county, N. Y. 

* 

«■* c 

Strnpltodoiita callosa. 

PLATE XT & XX. 

Siropho'hmta *:a!lo*a : [{all, Sixteenth Itoport on the Stato Cabinet, p, 85. 1803. 

Oasts of the ventral valve are serai-elliptifcalf longer &an wide or with, 

nearly equal length and breadth, very eftnvex or gibbous ; across the 
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$ middle of the valve, the width of the shell is greater than at the hinge- 
line. The areals comparatively wide and much elevated in the centre; 
the hinge-line strongly cronulated. Muscular impressions comparative- 
ly large and deeply marked, separated by a rather wide groove which 
reaches more than halfway to the base of the shell. 

The entire margin of the valve (in the casts) is elevated in a narrow 
bond, within which it is abruptly depressed ; and the space between the 
callosity and the muscular impression is marked by punctate vascular 
impressions. 

In five well-marked individual#, like Jig. 9 a , b s of Plate XX, the oasts arc rarely more 
. than half an inch in length, and urc readily recognized Ly thoir groat convexity, nav- 
fo-7 elevated border, and comparatively short hinge-line. 

A dorsal valve found associated with the ventral \alvos \a represented on Vlatv xi > fig. 4, 
which is enlarged from it mould in the gritstone : it has tho margin abruptly recurved, 
with a callohity extending along the border. The cardinal process slender and hi* 
furcate. ♦ 

In comparing a larger number of ppochnons, it apponri* that tho tv ell- marked 
S. cnHihS'i may pass by several gradations into another form which is even more 
numerous in individuals thou the form defioribed. In tlu> absence of tho , sheila, it 
may 1 .ks impossible to decide BiHisfactorilv ; but ij, appears not improbable that 
the S. callosa (as originally described ) is an extreme variety of a more reguhuly 
convex shell which is proportionally shorter, and sometimes possesses the callo- 
sity hear the margin in a moderate degree, but is often free from such marking. 
The prevailing form is the following : 


Strop hod onto callosa, var. 

♦ . 

PLATES Xr & XV. 

Shell semi elliptical. Ventral valve regularly convex, the greMest con- 
vexity about the middle of the? shell : hinge-line straight, strongly 
cronulated, varying from a little less to a littlo m^re than the width of 
the shell ; apeoc elevated above the hinge-line ; area of moderate width. 

In the casts there is a. narrow longitudinal mesial depression, often 
reacblbgmorefhan halfway to the^base ; apex is distinctly bilobed; 
the marks of t£*e occlusor muscles rnafce two well-defined prominences; 



&4 IHL/EONTOLOGY CF 

add the divarioator muscular impressions are brood, spreading add some* 
what, truricato on their lov er margins. The lateral and banal margins arc 
tttumllf a little more strongly marked by the impressions «£ fch6 surface 
Stria? ; and sometimes there is a partial or entire elevation of the part, 
op a callosity more or le»B de lined. 


Figures 6 & 7, Pinto xi, aro of the natural size of the shells. . 

Figures 0 & 10 of Plato xi are illustrations of au extreme form of the cast of this shell, 
where the median depression is Much wider than usual, and the lateral margins ulioHr 
a partial fcallosity, 

A oast taken from an impression of tho dorsal valve, which occurs in tho same association 
with the ventral valves, gives the characters shown in figure 8 of Plato XI , differing 
but slightly from figure 4 : this difference may be owing to tbe imperfect preservation 
of tho parts iu a coarse, material. 


Among tho collections are two or three specimens, which, preserving the shell 
more or less completely, have the slr.e and form of the caste. In one of these, where 
tho she!) is apparently cni ire, the mu lace of the middle and lower part of thojpboll 
is marked by distant elevated striae with wide interspace*, which do not show 
radiating strife, but are marked by concentric strict?. On tho nntbo, the snrtace is 
marked hy wide radiating bands without distinct st rim. 

In another partially exfoliated specimen, tho (surface near the margin of tho 
shell shows minute strito between the courser ones; and the same characters ere 
phrtialiy shown in one or two other specimens. 

In the collections boforo mo there tire about thirty specimens with the characters 


described, and all those are of noarlv the same size ; nor can I traco any connexion 
between these and any of tho larger forms. Notwithstanding, therefore, that l am 
opposed to creating new species wlioro it. can be avoided, and 'knowing that tho 
species of this genus have been unnecessarily multiplied, I mast regard' this ap ft 
distinct and well-marked form. In its dimensions, it corresponds with tt»e ; iie»t 
described species, but differs in its surface markings and form of muscplar ixge 
prewM'.nH. It is nearly of the same size as S. nacr&t, but differs in the 
convexity of the ventral umlJb, find in t^e form tke mnsouiiir impffessrpb’a aft 


well, as in tire surfacepnarkings, r?.' 

the fllustnitibnat oif Plato xy shotc tire form of hifiBCttlaf teti^sioit, liibei 
ktritfe, etc. ' ; 


■v Geol6gical format«»i andfocallty. In the Schoharie grit"' ftt • tptarlfc^e ;#|4 ; i ^qx 
iirAib&toy county. The speci^s m ieit at piceeent known 
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Ntrophodonta parva. 

' v - ■ ' •• • - « = ' " PLATES XI A XV, . 

* Strophodonta Sixtocmth Kuport tm th* State Cabinet, p. 37. 1S03. 

Shku. small, subhemispheric, a little wider than long : hinge-line equal- 
ling or shorter than, the width of the shell} cardinal extremities 
■ rounded. Ventral valv.e gibbous : umbo elevated above the area-line; 
apex incurved ; area linear. 

Surface marked by few rounded or subangular costas, which are simple 
on the upper part of the valve, but each one dividing into two or three 
above, or in the middle of the shell, and are often farther divided on the 
margin ; those* of the .ventral valve often increase by subdivision, 
while those of the dorsal valve increase by intercalation. The larger 
strisj are covered by fine undulating or interrupted longitudinal stria*, 

and are sometimes marked by a sharp elevation along the middle. 

* . 

The casts of the interior of the ventral valve rarely show the muscular 
impression with much distinctness ; the surface being marked as if by 
fascicles of fine ptricb, with sometimes a sharp hie vated one between. The 
apex Is fcilobdd ; the ocelusor impressions small and well marked, and 
the divaricator ipuscular imprints are broad and spreadiiig. 

Impressions of the exterior of the dorsal valve are common, and arc 
^readily distinguished by t^ strong subangular costa* on the upper part, 
while they become grooved and increase by, intercalation on the lower 
part of . the mould/*' 

In ^xfa(liated i specimens, the surface has the aspect of thosQ with fa- 
oeietes of striae and sharp elevated stria* between. 

| : J&hu ^ proportions of the species seem bo pretty constant, 

■ it&l&ftf. eartSeeding irod usually less than half an inch in width. The ordinary 
no&ditidn of the specimens is that of casts, or of impressions of the ex- 

in the more calcareous # pari of the rock, specimens 
pr^serying the Bhell have been obtained. ■ ■ 
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The form and proportions are not materially unlike those of &,■ callosa; but the 

•true are much st ronger, the muncwlar impression of different form, arid the surface . 

# _ ••••■’. 

of the ousts nnicli more distinctly marked -by the impressions of strife. • ' 

c. ' f ■ ■’ 

Figure 5 of Flute xi m from the impression of a dorsal valve ; and figure 11 of the same 
plate js a cast of the ventral valv^ enlarged two diameters, showing the muscular impression 
and marks of the strife. Farther illastrattons arc given on Plate XV* # * 

Geological formation and locality . In tho Schoharie grit, at several localities in 
Albany and Schoharie counties, *• . v 

¥ : ' r, 

V 

Strophodonta crebrlstriato. 

PLATE XL* 

> Strvphvwcna rrebrietriata : Oonkat*, Jour. Acad . ^Sat. Sclf?nc<! 5 t r Tel. VUl^ pa. 254 , pi. II, X 8 . 

SuBf.L. semielliptical ; length and greatest width nearly ns two tfi three. 
Ventral valve convex or moderately gibbous, more elevated in the 
centre : hinge-line straight, with the extremities ifsually u little sa- 
lient ; area linear' and finely crenulrited ; the beak slightly prominent, 
and a little incurved. Jlorsal valve concave, following the form of the 
ventral valve. * 

Subfaojj ynarked by fine crowded striae which regularly bifurcate from 
their origin, or sometimes in fascicles of threes which again subdivide. 

Mr. (bsHAo’s description of 8 . crcbristriata is as follows : . * 

“ Soud-erbicular, with tine crowded bifurcating radii; inferior valve ventriopse, 
slightly depressed or flattened iu the middle; aidec depressed or concave: to- 
“ wards the hinge margin, the extremities of rifciohare slightly salient arid loot 
“ very acute ; summit of the umbo elevated above the' hingo-lme.” iPhis specie* 
is cited as occurring both in the Schoharie grit and in the limestone above, , 

The specimens described asp njl from the Schoharie grit. The smaller one? are 
about half an inch in length, and the larger ones of the same character ate an 
iitob tn length by one Wh Arid a half in widths Iri the yorii^ri specimen# Arid V 

those of medium sisso, rae cardinal ?Jkt!ronritio8 are a little Salient). audAhis okaxac* • 
ter prevails in nearly all the specimens. I ■ 

I had referred the smaller specimens, . somo hesitatloili to’ ;■ 

ettbrittiiaia of Cob.vao ; - but. tl*o gradations to thope of lar^Or 4rii$erdun£ . 

potceptible, and all must bo included grinder one desigrtlitidti. 
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l&tepreswita * young fanJiyidual, wad figure 13 is twice enlarged f 

5Pfce flguree 18 4 19 are ventral and profile views of a Urge individual, and the fasciculate 
strise upon the inner surface of the shell are shown in figure 20. 

The apeeuncu figure 21 ts a larger individual, with similar crowded etricB and rdunded 
cardinal angles. ’ * • 


In the v ell markod epecimetis of this form,® I have nut been able to learn tho 
Character Of the, muscular inipressiona ; and in one email- gpocmien only I have 
Boon a ehort bifttreating oarclinal process. 

Among opine obscure specimens from the enmo localities are sumo casts of dorsal 

"A 

valves which are much elevated, or obtusely aubcarmate along the centre, with 
duplicating stria*. One of those shows a cardinal process and muscular impression, 
lift illustrated in figure 23 of Plato Xi. This maybe identical with the preceding 
form. 


Geological formation and locality . In tho Schoharie grit at Clarksville and Knox 
in Albany county, and at Schoharie. 


Stropliodontu inequ >rii<liata. 

PLATES XT, XII ft XIII. 

Strophodonta itiequiradiata : I Liu., Tenth Report on tho State Cabinet, p lif>. 1867. 

Snxix semielliptical or semie^eutar, more or less gibbous, approaching a 
hemispheric form : cardinal extremities sometimes salient, but often 
' rounded, and the cardinal line less than the width of the shell below. 

The ventral valve varies from moderately convex to gibbous, often 
•••• 'forming a somewhat regular arch from beak to front, usually with the 
greatest convexity above the middle, depressed and often concave bc- 
A tween the umbo and the cardinal extremities, which (in perfect shells) 
Tare immewhot salient : beak a little elevated above the hinge-line, and 
incurved ; area very narrow., linear and finely crenulste. Tho dorsal 
valve is concave, 6ften in a less degree* than the convexity of the 
T yfeptral valve i the disc sometimes very slightly cojfcave, and abruptly 
^ T^fieeted or oltyost geniculate towarcfe"the front. * * 

The surface presents much variety of character and aspect, both in the 
ftheU and in its parfcHtlor entire exfoijation. The strim on the 
ventral valve are often coarse and uneven, somewhat fasciculate, and 
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often rising in ridges which in the exfoliated* shell do.not*|hdw the diVi- 
«ions. Some specimens have the sir ire sharp and slender, and nearly 
eq>uvh with wider plain intermediate spaces. On the dorsal valve the 
stria? are pretty uniform : the stronger ones being distant, sharp and 
elevated, with wide intermediate spaces marked by extremely fine regular 
striae, from the midst of which, as the shell increases, the elevated etrjflr 
arise, dividing the space in which the smaller stria? ere constantly in* 
creasing by intercalation. 

The in th« expression of the snrfivoo straw, in the Bpecinione.'as'o /eprceenw^ 

on Plato xi, figures 26, 2t>, HO & HI, ami on Pktv. xni, figures 6-8. In tie) latter 
figurp* Lho atria? are uneven, and rise in ridges with irregular interspaces. 

In figure 26. Piute xj, which is a cast of the ventral valve, there arc regular interspaces 

bet ween llio fine clcvato l sfcruo, a character more usually olwert •:>! in tbs dorsal valve. 

* 

The iiiusr filar impressions of ti»* vontral valve show narrow elongate soars for the occlu&or 
ritUHolos, anti t hv* divarirnter muscular iinpro&siunt; are sprouding, flahelHform. and d eej>« 
ly sn iatchl. In many of tho it;****, tin; hnvei part ot the apooinio.n i* m.irkcJ by strong 
vas< uiur unproasioi'is* which arc shown in figures 2ft & 27 of xi. The muscular 

impo./ sions of the dorsal valve are narrow anil elongate, and the cardinal process is 
usually comparatively sic ruler. The interior aurftu a of the valves is graimtose or pu- 
atulone. 

This species approaches the S. paUrdoaii au«f in some specimens* it i.a not easy 
to decide tho specific differences. In the latter species, tV* muscular impressions 
of the ventral valve are sin aller and shorter, while the wide interspaces between 
tbo stronger « trite cm the ventral valve a re characters not observed in any of tho 
numerous authentic specimens jof S. inrqui, a dint a : at the same time, there are 
many obscure spocrimens in the Schoharie grit arid Coniferous limestone, which 
it ia difficult to refer satisfactorily to either of the- -species described. V 

The S. inequir adiata is entirely distinct from the A inequ4striata of with 

which it has boon sometimes united*, as will bo, shown under -t,he...cie0Qr.ip^Op. of. 
that epadea iu the Hamilton group, , " 

Geological formation and^foctility. In the .SeWharie ,^it in .Albany and S$ho~ 
bark' counties: umlVIn tho* Conufer^«« limeatofte of tho Hridorborgf ronnhloi 1 *®.- 
Schoharie, Cliorrywi^loy, and ot jifiB * places, 

* It S» pot-baps anfertnnate tb«* tb© o»m« hi* itirwiOi, iBlgttUfc5*tlaa. 
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1 ** 


./ Stropiiodonta patcrsfonl* 

. • • • PLATES XII & XfIC. ,. ' ; 

- •. ■ .V ASr6rt*sat ,if <Jftrr o^pJiki^O <* * <» > p#t*r*oHi : Ham.j TohHi Wo{»Ort on tho Slate Cabinet, j>. H4; 186f. 


SSlfeCt StdBaloval. V entral valve eon. vex, becoming gibbous in the middle, 
tiii^tdWiiAt dofejily defected at the* sides and front j soiuPtimoB marked 
by a few radiating undulations or folds, which affect both ventral and 
doiml valves towards the front * hinge-lino straight ; extremities often 
- salient; ^ 

■StritPACs marked by distant elevhted radiating stria*, and the intermediate 
spaces by undulating fine striae, and crossed by short abruptly arching 
t^hibh: .qre interrupted by the strong radiating striso. The 
finer radiating strife on the ventral valve are from three to ten or 
twelve between the stronger ones ; while on the dorsal valve the spaces 
are wider, and there are from ten to twenty finer striae between the 
stronger • ones. Tho finer striae are crossed by equally fine concentric 
striae, giving the entire surface a delicately cancellated appearance. 
The short interrupted arching wrinkles vnr^r extremely in strength; 
usually becoming obsolete towards the front of the shell, and in some 
spO^ih^aa are scarcely or not at all perceptib le. 

' 111 yotitig shells th$ ^ xitcmtu ^>9 are very salient, the ventral 

Walyfe moderately convex, usaailjv becoming *uore so as the shell increases 
m size, b u t sdinefcimes continuing '* te convexity till more than 

^If growq. ; 1 in stmh 8peein*® ns » ' is sometimes abruptly 

r rwjypieons become yery gibbon. and sometimes longitu- 

■ Plat0 xm), the 
- u in S. 

preserving thp ^ trim upon the margin, 
•<*£■ the rspeci^s, ,t|^5;^a?» ^ i|^,imprci^ops 

>,one figdred. In a 
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fr«.OT Port Colb orr«>, Canada West, which Is apparently identical withit.The finest 

and Vet cbamctoi izod specimens which I have seen arc irom th« FailVoC. th* 
Ohio; and it occurs in almost equal porfoctionafcCoIumbus and Sandusky, Ohip. 

Stroptimlonta perphwa. 

PLATES XI St XU. 

Strophonena i+rplm •« ; Cox* Aft, Jonr, Acod. Hat. Sol. PMlftdelphm, Vol. viH, p* 25¥/lg42., 

Strophompna crrni*trui : Hall, G-c'jK Hep. 4th District, p. 171, f. 4. 

For dcwlptlou and rei’erf n cor, w the same species' -under the Hamilton group, ; 

A comparison of large numbers of specimens of this species, from the 
base of the Lower Helderberg to the Hamilton and Chemung groups 
inclusive, embracing those described under several different names, has 
satisfied me that they must all be referred to a single species. Thdfe 
is, however, u similar species in the Tully limestone, which inthefcha- 
racter of its surface s trim, the pustnloso or punctate interior surface of 
the valves, and the form of the muscular, impressions, is very distinct 
from this one. 

This species begins its existence, so far as a/ present known, at the commence- 
ment of the Schoharie grit, ■whore it is not infrequent. It occurs as casts of the 
interior j those of the dorsal valve being the more common. It appears in the 
Coriiiforous limestone, where it attains large dimensions. It was a ventral valve of 
• this species imbedded in limestone, having the surface rather bettor preserved 
than usual, to which I originally gave the name of S. crenistria. 

The figure 22 of Plate xi is a east of the ventral valve from the Schoharie grit, L 

Figures 13 St 14 of Plate ju are a small and largo specimen of the 'shell, with nearly 
oven striie, m it occurs in* the Corniforous limestone. , ^ 

Figaro IS is a cast of the same species, where the muscular impression ia.ve*^ Urge. » v. 

Geological formaH^gr^HoteJUy. In tho Schoharie grit, M CTar^jhe tmd 
Knox, Albany comfy and at Schoharie, in the liiuostofie at WilliarasviUc and 
darcucc*hollow, ^jfi© coupty; at Lopieville, Kentucky; v; 



Htrophodonta imptstriata. 

■ ■ .. .- * ... 

v 3PLATJB XII. . ; 

• • < y;. V\*r . * t c . * • 

* : [A J > Coy^'fa, Jour* Acad. Nat, ScL Phil*., Vol. rtfi, pa. 2M, pi. 14 t f,jt. 

" ^hi»*«pecii&B was oH^nally described by Mr. Conrad from the Moscow 
shales oftbCHaiMlton group, where it occurs in considerable numbers. 

Aiftottg the Collections from the Cornifcrons limestone are a few specimens 
i]«tits wndiatingaishahlc from those of tho Hamilton group, au<l which I . have 
referred to this species. , . . 

The flgnrcsO & t of Plato xn are ventral and dorsal views of a well-marked indivi- 
dual, which is of the ordinary size of tho species. 

Figure 8 is a proillc view of y very gibbous specimen, which has a more strongly 
marked surface, resembling ft. pater sont ; but the specimen is much more gibbous 
than any authentic individuals of that species. 

< - Farther illustrations are given on Plate xvw. 

Geological formation anil locality. In the C'omiforous limestone, near Cale- 
donia, bivingston county, 

Strophodonta ampla. 

PLATfS XIV. 

> y (^rapk^dorUm ) j ln a^ntl» ( Report oii th© State OftbiaPt, p. HI* 1$$7* 

Ptrofthwena mmf l/x Bvtiurifos in Canadian Journal* 
t \&tr&hom*n* ampin ? import ot* Canada, p; iflA €863, 

v ^inpajp Strvpkodonta heOdityana, 8, punc(ttli/cra f 8 . cawmbana : Pal* Nw York, Vol. Ill, 

US/V' \ ‘ " -. ; \ • ' ’ pp.l8G-l*8. 

3910 * 1 *; largo; broad, . sejnibval or subsemkmrtrtar^ from two-’ 

? i;- ttii a^i width ; hinge-line ^equalling or 

’ ■■:?. tonge* than the "width Of the shell* below, With extremities often a 

' i--. ' . .••■*;. ■■■ ‘ " ' :;v ' '■* . . • •••:': r. _ ' • ’* • • » : W * • 

little., salient, ventral valve concave, with a slight convexity about 
. • iihe ^ho> ft9id yejry rarely a mesial elevation extending from the beak 

■•ftw®!.-!* - l>oiPi 9 »l ' ' er»c»r«OK far the middle. 
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eloping to ihe margin, and flat or concave upon the umbo : bingo 
extremities often slightly deflected to the dorsal side. 

Area of the ventral valve from cue to two lines in width, and variously 
inclined to the plane of the lateral margins of the shelly transversely 
striated and the inner margin erenuluted tor about, half ttfe distance 
from the centre to the cardinal extremity ; the remaining portion* 
marked by a narrow groove (the latter feature not always distinct). 
The foramen is closed, a smooth triangular space marking its place, 
with a narrow callosity along its centre. Area of the dorsal valve 
narrow and linear throughout. 

Surface marked by angular subequal interrupted or rugose s trice, which 
are often made to appear more equal and uniform by the partial exfo- 
liatiou of the shell. The striae are bifurcated two or three times before 
reaching the margin, aud they are sometiiAee increased by intercala- 
tion. As usually preserved, they rise at intervals into sharp ridgfcs 
or elongate nodes; and in well-preserved specimens, these are pro* 
dueed into short spines.* 

When the shell is exfoliated, the surface ^-between the striao is marked 
by minute pores or tubular openings, which communicate with pustulose 
elevations on the interior surface of the shell. In the entire east, these 
pores mark the surface with considerable regularity, varying in size, and 
uniformly larger below the middle where the valve is more abruptly 
deflected. 

i ... ' , ■ . ' . ■ ' 

The muscular impressions' of the ventral valve are very large and broad, 
and the margins distinctly limited by a curving elevated border. It is 
divided in the middle by a more or less developed septum, which termi- " 
nates in. a prominen t callo sity beneath the place of the foramen : this 
callosity gives a b^Sbate" character to the east of the rostral cavJtyv 
place of the ooclusor muscles is strongly marked, and that 
cator muscles distinctly lobed. The muscular imprih^s are about two- 
thirds as long as wide, and the width is often nearly equal to half fhe- 

■ ■■■— ■■ ■ — . ■.■ ■■■■ i mi» - - W-* i> v ., .. > ■ nn i j - i 

• Xtil# (feature is rarely i«r . 

a wUb the entire ttirfftce ©otpsre4 with abort spinel {Canadian Journal, loei ctfcil- 
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wi#fch of tho shell. The muscular impressions of the dorsal valve are 
narrow and elongate, and ore separated by a rounded median ridge which 
divides above and continues in two diverging processes, the full extent of 
which in not fhovm in any of our specimens. 

ispocics <>f the' Upper Heklerberg group, oflbre no import ant differences from 
\h&S.heartltfmp' of the Lower Helderberg rocks, although that species has not 
been observed in the intermediate formation of- the Oriskany sandstone. It may 
bo doubtful, moreover, whether a .more, extensive series of specimens would not 
show that this form, the S. headhyana , S> cavumbono, and S . pumtuHfern are all of 
one species presenting variations of size, degree of convexity, width of area, and 
differences of surface markings, due to tlio influence of the sediment and other • 
surrounding conditions which affect the development of animal life. 

In the Lower He! dor bo rg specimens of S, headityanUy so far as observed, tho 
concavity, of the ventral valve is usually uniform ; and only in two specimens from 
the Connfcrons litnestono have I observed an elevation along the middle, which, 
iii one specimen, is raised intc/ah angular ridge. Tko_ muscular impressions of the 
specimens in tho Corniferous limestone are always proportionally larger than those 
of the Lower Lteldefberg . formation. - 

TI>o figures lfl-» cm X'late xiv illustrate the gradations in size, from a specimen throe* 
fourths of an inch to one of ^wo inches ajid a quarter in length. 

Figure 1 b is an impression of tlie porsal valve, showing the punctate surface and tho 
cavities of the cardinal process. 

In figure 1 g the triangular space indicating the usu^l position of the foramen is diTo . 
nmtly tinted, and the narrow callosity in shown along the .middle. The striated or 
crenulfttfd portion of the* area is likewise limited, as shown iu the figure, though 
lek& distinctly in the specimen. The inner edge of the area is indented on each side 
of "the middle, corresponding to tiie branches of the cardinal process, as shown, in 
figure 1 A, while the callosity beneath the centre protects that portion which is 
v , mor6 promittent. ' - 

; %e iE^juro Iris a oast front the Schoharie grit. 9 

Oeofo^Va/ to/» and locality. In tho Schoharie grit, in Albany and Scho- 

harie counties j and in the Corniferous limostoi^e in^fea-JIeldcrberg iT/ountains- 
^ Sch<>h^o ; at Chorry^vaUey ; Onondaga-hollow; t^arence-hollow ; Wil, 
liamsvillo ; and in *11 ^ localities the limestone. ^ h 
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« 

S TllOFI 1 ODONTiE OF THE HAMILTON GROUP. 

I * ' V\ . ’ ■' f; 

As already indicated, 9evewd’.|fecie8' of 

Schoharie grit and Corniferouf limestone to the Hamilton group.Thc 
principal among them an? the 8. demhstt, 8. perplam, S. imqvistriata and 
S. nrtcrea : of these, the two first pass into the Chemung group. It may, 
perhaps, be questioned also w hether the 8. hemispherica of the Corniferoua 
limestone may not rssmnc the form to which I have given the name S. 
cmmva in the Hamilton Group. 

Those species which begin their existence below the horizon of '-the 
Hamilton group, and pass into the Chemung group, have their greatest 
development in the Hamilton group, in number of individuals, in size, 
mad in development of ports, with perhaps tftc exception of the extrava- 
gant forms of 8. pcrplana in the Chemung group. 

t s ... 

Strophodonta concava. 

PLATE XVL f f 

Stropho'i rnn ( Ktrophodouta) concur.* : Hau, Ifi Toiith Ko.port on the* Sluto Cuhinet, p. 14.0. 1857/ 

Aho S, ewiavv : Idftttl. p. 1X5. J857, 

Sfl£x.t. large, from two to three and a half inches wide on the hinge-line, 
concavo-convex or sublie mispli eri c, broadly semieliiptical or subcircu- 
lar, sometimes eubtriangular from becoming narrowed in front. The 
proportions vary from nearly equal length and breadth to a width ohe- 
fourth to one -third gfealer. The hinge extremi ties are somethqaes . 
, ; wj.!ient, hitt often rounded. . ' v - •- \ ' ■;/ vV;y: : 

Yeirauv valve vaty^tm J'ron} moderately to extremcdy/H>nv^Xj 
coming gibbousan the middle, rounded upon- 
above the hinge-1 ine, wi tb heitfc small olid scarcel^j^giajjfed' 1 
specimens, the ^centre of the valve is elevated uf a median ridgeV 
Dorsal valve usually almost fiat or slightly : Itt ^ 

central portions, becom jpg suddenly deflected toward* 
some specimens, regularly concave. 
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of the ventral valve nearly on a plane with the axis of the shell, 

• about a line in width, gently narrowing towards the extremities, ver- 
tically striated, with the margin crenulated for more than htvlf the 
distance from the centre to the extremities. Area of the dorsal valve 
almost Vectangutar to that of the ventral valve, very narrow and nearly 
linear throughout, sometimes narrower in the middle, striate and ere- 
nalate as in the opposite valve; with a small, smooth triangular space 
beneath the apex. 

The surface of the ventral valve is marked by sharply elevated, strongly 
crenulated strife, between which are sometimes one or two loss eleva- 
ted striae similarly crenulated, and still ft her strisn between the latter. 
In other specimens there are wider spaces of finer equal strife between 
the stronger ones ; and, in still other examples, the striae? arc nearly 
all strong and sharplyy elevated, with few finer ones, which soon rise 
to the strength of the ^tliers. Close undulating concentric stria? cover 
the whole surface. The# dorsal valve is marked by distant sharp ele- 
vated strife, between which there are from three to six and rarely ten 
finer strife, which are ve^y finely crenulated by concentric stria?. 

In some specimens the vebtral valve is marked by an irregular fold or 
ridge down, the middle, and there arc sometimes a few incipient plica- 
tions on one or both sides towards the margin of the shell. These plica- 
tions likewise affect the dorsal valve. 

The interior of the valves is finely pustulose. The divarieator muscu- 
lar impressions of the ventral valve are large and spreading, about, as 
wide as long, extending nearly half the length of the valve, and deeply 
striate ; while the o.cclusor impressions are elongate- ovate or cordiform, 
and strongly marked. The muscular impressions of the dorsal, valve are 

m 9 J ' 

strong and di vided above by a rounded ridge which supports the strong 
bifurcate cardinal process, each division of which is bilobed, and the sur- 
faces roughened^for the muscular attachment. *• 


Spine of the more characteristic forms of this species are illustrated on Plate xvi. In a 
large number of specimens, the convexity of the ventral valve is less titan in the 
figure given. 

t pAL/EOKTOLOOY IV.] 1H 
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I 

This species is closely allied to the S. hemisphcrica, differing in the surface 
marking, and to some degree, in the muscular impressions; and.it is impossible 
to determine how for these modification* inav extend, without a large scries of 
sp.'i imei s in better preservation than usually found. In the Hamilton group, tho 
aperies is subject to considerable variety of form and convexity, but is always 
readily recognized among tho other aperies of the group. In the collections there 
is ?* single example of a dorsal valve, which is moderately concave for a little more ' 
than half its length, with some obscure concent i ic wrinkles : beyond this, it is 
doll ec-tod almost at right angles to the plane of the upper part of the shell. The 
muscular impressions arc shorter and wider than usual, ami the cardinal process 
is shorter and stronger. In comparison with the prevailing forms, this might have 
been regarded as a distinct species. 

(leological formation and locality. This species occurs rarely in the Cornifo- 
rous limestone in Now- York, and is very common in the soft shales of the Hamil- 
ton group in all the localities from Cayuga lake westward to Lake Erie. It is 
apparently limited to tho upper beds of tho group, <>r to the Moscow shale, and 
is comparatively rare below that horizon. At tlio present time, it is unknown to 
me iu any position higher than the Hamilton group j 

t f 

Stropliodoiita pcrplhna. 

r 

PLATES XI. xrr, XVIIC.% XIX. 

Strojifamu-iUt perplana C txuw, Jour- A.oa«l. Nat. Sciences, Vul. vi!i, pa, 257, pi. 14, f. It. 1842. 
Slrophowr.A'i plurutriata . Conhau, ut sup. p. 260. 

Ftrephoruena (K Uhyris nl »up. pa 258, pi. 14, f. 10. 

Sirqphomma rrrttUi ia : Report Fourth Geological Dint. New- York , p 1/1, f. 4. 1818. 

Slntphumena (Stropkodonfa) frugilis . ITall, Tenth Report on State Cabinet, p. Hit. 1867. 
a>tropho*ianta frugilU : Hall, Report Geological Survey of Iowa. pa. 4{hj, pi. 8, *f. 6a, Or. 1358. 

.Shell semielliptical ; the length varying from two-thirds to three-fourths 
the width, which is from half an inch to two inches; slightly concavo- 
convex, and often nearly flat : liinge-line equalling or often a little 
greater than the width o£ the shell below; the extremities usually 
somewhat salient, except in extremely old shells. Margins of the shell 
often a little contracted just below the hinge-extremities, making the 
width less than below ; but. the sides are frequently nearly straight 
for half their length, and the front broadly rounded. with the margin 
attenuate. * • 
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VmBtral valve very little convex, the greatest convexity above the 
. middle of its length, with frequently a few obscure concentric wrinkles 
• near the apex, and sometimes upon the body of the shell : .apex 
scarcely rising above the hinge-line, and slightly incurved. Dorsal 
valve gently concave, and often nearly flat. 

*Aft£A of the ventral valve usually less than a line in width, inclined at 
an angle of 40° to 50° to the plane of the margins and curved in the 
upper part, vertically striated in its whole extent and crenulate on 
the inner margin ; sometimes a flat triangular space in the place of a 
foramen, with a narrow callosity in the middle, but this feature is not 
always observable. Area of the dorsal valve about half as wide as that 
of the ventral, gently curved outwards, leaving an angle between the 
two of more than 90°: the centre is marked by a narrow callosi ty or 
an impressed space. j 

Surface covered by fine subequal striae, those of the ventral valves being 
the liner, extremely sharp and often gently undulating, increasing 
both by bifurcation anti intercalation, and crossed by fine, even 
concentric striae. In some specimens the longitudinal stria) rise at fre- 
quent and regular intervals into minute granules, evidently the bases 
of minute spines, which have covered the surface of the ventral valve. 
The dorsal valve is marked by fine even rounded strim which are can- 
cellated by close concentric striae, and the same obscure concentric 
undulations as are observed on the surface of the ventral valve. Very 
rarely there is some interruption to the regularity of the stria), appa- 
rently owing to an injury which has often aauserl the concentric stria) 
to curve towards that point, and the radiating stria; to converge, ma- 
king a kind of seam or cicatrix. , 

In specimens of the same species from Illinois and Iowa, the striae on 
the ventral valve are less sharp, and opranged in fascicles of four to six 
finer ones between the stronger and more elevated striae. In the speci- 
mens from the Chemung group, the stride are often very irregular, rising 

at intervals into elongate pustulose elevationg, and again subsiding to 
* ’ • ' 
delicate lines. < 
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The interior of the ventral valve is marked by large fiabelliform di- 
varb-ator muscular impressions, extending more than half the length of 
the s*hcll; narrow above, with sides nearly straight, curving below and 
deeply divided in front, each division showing four or five lobes. The 

c 

occlusor impressions are two semioval elevated spots a little below the 
apex, the centre becoming a thickened ridge or process lying beneath * 
the place of the foramen, with a cavity on each side for the insertion of 
the bifurcate dorsal cardinal process. The muscular impression is exca- 
vated in the substance of the shell, the margin in the upper part being 
elevated and marked by a row of pustules. In young shells the muscular 
impressions are often indistinctly limited, but in the older shells are 
very well defined. The muscular impressions of the dorsal valve are dis- 
tinctly but not strongly marked : these, are separated above by a median 
ridge which divides hi the bifurcating cardinal process, and this is 
supported on each side by an oblique pustujfbse ridge which gradually 
merges into the surface of the shell. j / . 

In general, the shell is readily recognized by its nearly flat form and 
fine nearly equal stria*. In the muscular impressions of the interior, it 
resembles »V beckii of the Lower Helderberg*group, but is never so strongly 
wrinkled. The smoother specimens of that species in limestone are not 
easily distinguished from the ordinary forms of this one as they occur in 
the Cornifetous limestone. 

The original of S. pcrplana of Conrad was from the Onondaga limestone of the 
Upper Hohlerberg group, a specimen about five-eighths of an inch in width. 

The Sf. plurutriaia of the ajuno author was described from an impression. of tho 
ventral valve in arenaceous shale; anti similar specimens from tho same vicinity 
the original show that it does not differ from the S. pcrplana , while casts of 
that species occur in the same .association. The S.fragilis , Ham., was described 
from specimens in the calcareous shale of tho Hamilton group in Western New* 
York, and from tho same, horizon at. IJock island in Illinois. 

The Strophomena ddthyris of Conrad, from tho Chemung group, is doubtless a 
largo individual of S. pcrplana, since I find that similar large casts of this species 
occur in the same formation. r 
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Tfce figures of Plates xr & xn have already been referred to, pages 81 & 87. 

Figures la-lrf Plate xvii aro of the ordinary forms of the species from the Hamilton 
group of Now-York. 

Figure te show* an enlargement of the area. # 

Figure ij represents the surface characters of the Illinois and lovva specimens. 

• Figures 1#* hr»d IA arc interiors of the ventral valve. 

• Figure If is a cast of the ventral valve of a largo specimen. 

The figures 1 A, u are of tho interior of the dorsal valve enlarged. 

Figures 1 n~o are enlargements of the stria? of New- York and western specimens. 

On Plate xix, figures 15—10, are illustrations of tlie species as it has boon observed in 
the Chemung group. 

Geological formations and localities . This species is found in tho Schoharie grit 
of Albany and Schoharie counties, in the condition of casts of the interior w ith 
impressions of tho exterior surface. It is found in ill© Corniferous limes! om» ; usually 
smaller than the medium size of specimens in the Hamilton group, but rarely in 
larger forme : occurring in tho Ibdderberg mountains; at Schoharie; at Cherry - 
valley, and at Williamsville, N.Y. ; and near Columbia?, Ohio; and at the Falls 
of the Ohio river. I 

In the Hamilton group, it is fVund at numerous localities throughout tho extent 
of the outcrop. Tn tlieXustorn jla rt of the State, it usually occurs in the condition 
of casts of the interior with imjLros . ions of the exterior. In the calcareous shales 
on Cayuga and Seneca lakes, at jjoscow, York, Pavilion, Darien, and at Eighteen* 
mile creek, the shell is preserved ip great perfection. We find the species in the 
same horizon at Rock island, Illinois; and near Nowdluffalo, Iowa. 

In the Chemung group, it is found at Oheinung-narrows ; along tho bn© of the 
Rlossburg railroad, and at other places. 


Strophodonta demissu. 

PLATE XVII. 

8irophom*tui demit* a .* Conrad, Journal Acad. Nat. tecionoes, PliH&delphia, Vul. viii, pa. 26 8, pi. 14, 

f. 14. 1812. 

Strophvmtna ( Strophodonta ) detniasa : Hall in Tenth Report on Stato Cabinet, p. 137. 1847. 

Strophodonta demitta : Hall. Report Geological Survey of Iowa, pa. 4l»5, pi. 3, f. 5. 186#. • 

Strophomena demist a : Billing a, CJauadiau Journal, 1881. 

m «« «« Giu>logy of Canada, p. 8<>7. 180S. 

Shell semielleptioal, usually wider than high, length and breadth often 
nearly equal : hinge s line equalling or greater or less than the width 
of the shell below, abruptly contracted beneath the extremities, 
which are often auriculate ; in some specimens the sides are nearly 
straight, and parallel for more than half the length oi^the shell. 
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Vextrm, valve regularly convex, often gibbous; greatest elevation 
nearly central, and sometimes subangnlated along the middle : umbo 
stWil and prominent, with the apex slightly incurved and extending 
beyond the plane of the area; surface a little concave towards the car- 
din&l angles, which are slightly deflected. Dorsal valve moderately' 
concave, rarely following the convexity of the opposite valve; some- 
times an undefined median depression extends from beneath the apex 
to the front of the shell. 

Area of ventral valve variable, usually of moderate width, from t8tt to 
i Vo of an inch wide in the centre, having a low triangular outline, con- 
cave in the middle and for a considerable distance on each side of the 
beak, strongly striated transversely and more faintly longitudinally, 
sometimes marked along the middle by a subangular elevation ; inner 
margin crenuJated for nearly its entire length. There is no foramen, 
but sometimes a smooth triangular spat* beneath the beak. Dorsal 
area narrow and usually linear, sometimds wideband sometimes nar- 
rower in the middle, and the margin lot L short space free from creuu- 
lations. The planes of the two areas are inclined so as sometimes to give 
less than a right angle between them* but generally a greater angle, 
and along the middle the two are often nearly in the same plane. 

Surface marked by numerous crowded string about nine or ten of which 
are much stronger and more elevated on the urnbo of the ventral 
valve, with finer ones coming in between and on either side ; stria? 
frequently increasing by intercalation and bifurcation, until they 
become very mime r oh s and much finer at the margin. On the 
dorsal valve, the stria? are similar to those of the ventral valve. In 
well-preserved specimens, fine concentric stria? cover the entire sur- 
face, but the greater number of specimens do not preserve these mark- 
ings. The coarser stria? are s dine times s?en separated on the middle 
of the shell, dfeb one presenting the appearance o#a fascicle of strife, 
which, spreading, cover the lower part of the shell with extremely 
fine crowded stria?. * . 
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Tie interior of the ventral valve, and casts of the same, show a large 
fiabelliform divaricator muscular impression, which is somewhat widely 
separated in front, and each division distinctly lobed. The oechusor 
muscular impressions occupy a semielliptical space on each side of a 
narrow central depression, the marking on either side being double in 
well-preserved specimens. The upper extremities of this impression are 
close under the arch of the umbo, and separated by a smooth space from 
the divaricator impressions. 

Beyond the muscular impressions, the interior surface is minutely 
pustulose, the points being more prominent just without their limits ; 
beyond which, the course of the vascular impressions can bo distinctly 
traced. 

In the dorsal valve, the anterior and posterior oeclusor muscular 
impressions are very conspicuous and deeply marked, and often limiter! 
by an elevated ridge, a narrow longitudinal ridge dividing the two pairs. 
On each side, and b^ow the wnuscular impressions, the surface is marked 
by small pustules or tuberclcas; and beyond these the surface is minutely 
pustulose, the vascular impressions becoming distinct towards the 
margin. The cardinal process »is divided from the base, the divisions 
strongly diverging. x 

The varieties of form and gradations of size usually observed in this species 
are illustrated on Plate xvn. In the greater proportion of Now- York specimens, 
the hinge-lino is usually extended very little, if at all, beyond the width of the 
shell below' ; but in the western specimens, figs. 2 fi and 2 i, the extremities are 
much produced. In these specimens the stria? do not diminish towards tho mart;! n, 
as in those from more eastern localities. * 

In figure 2 r the area is purposely broken away to show tho extent of the 
oeclusor muscular impressions. The absence of foramen, or callosity marking its 
place, is shown in several of the figures. * 

' Beginning its existence in the Sohoha ie grrit, this species there attains its full 
size : but its muscular markings are rarely well developed in the specimens from 
that rock, probably dwing to tho tenuity of the shells. ** 

In the Corniferous limestone, the specimens (as far as they have come under 
my observation) do not reach the full dimensions of Jthe species, but oro thick 
and robust, having a high degree of convexity. ’ 
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It is common and even abundant in many localities of tli© Hamilton group, 
■whore it reaches a perfection and degree of development not elsewhere observed. 
In tho eastern part, of New-York, in the arenaceous portions of the group, it is 
usually scon in tho condition of casts of the interior; and its more perfect deve- 
lopment is in the calcareous shales beyond tho Genesee valley. In t Illinois and 

Iowa, in the calcareous shale of the same horizon, it is abundant. It occurs in the 

* 

Chemung group at several localities in Western New-York, but is by no means ft 
conspicuous fossil. 

Geological formations and localities. This species is found (as al ready observed ) 
in the Schoharie grit, Corniferous limestone, Hamilton and Chemung groups. In. 
the Hamilton group, some of the principal localities are Darien in Genesee connty, 
. and Eighteen-mile creek in Erie county ; likewise on Seneca and Cayuga lakes, 
and at some more eastern localities. 

It has been found in tho same horizon in Pennsylvania, Maryland and Virginia ; 
at Rock island (Illinois), Now-Buffalo and Pine crock (Iowa). 


Strophodonta naefeo. 

PLATE XVIII. 


/ 


Sirophomena ( Strophodonta > naerca i IIall, In Tenth Repent/ Report, on State Cabinet, p. 144. 1867* 
Strophomeiia frpida : Hall, Qeol. Report Iowa, Vol. i, part ( f } pa. 403, pi. 8, f. 8 a, b 9 c. 1858. 

Shell small, semielliptical, having a brilliant nacreous lustre*: hinge- 
line csrenulated, equalling or a little less than tho greatest width of 
the shell below, and sometimes terminating in more or less distinct 
angles. Dorsal valve concave. Ventral valve sometimes regularly con- 
vex, flattened at the margins, often depressed -convex in the umbonal 
region and abruptly arched towards the front. : beak very small and 
depressed : area very yarrow, linear, without foramen. The area of the 
dorsal valve is often nearly as wide as that of the ventral valve. 
Surface apparently smooth, but under a lens showing very faint con- 
centric lines of growth,* with sometimes obscure traces of radiating 
lines. { 

The muscular impressions in tho ventral valve extend more than half 
the length of the shell. The di varicator muscular imprints are deeply 

" * ' ■ 1 -t;- - — — — 

•Tho fhcli hat often a brownish or coppery metallic lustre, probably owing to the staining of tb# 
surface from the decomposition of irSn pyrites. — - 
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depressed, elongate-ovate, narrowing above and somewhat widely sepa- 
rated below ; while the occlusor impressions are narrow-ovate spots on 
the thickened portion of the shell, and below these extends a narrow ele- 
vated band^eparat mg the other impressions. In the dorsal valve, the antc- 
.rior and posterior occlusor muscular impressions are small and not 
strongly defined. The cardinal process is slender, bifurcating, with a 
narrow, rounded ridge extending from its base down the middle of the 
valve. The interior of the shell, excepting the muscular impressions, is 
studded with prominent scattered granules or papillae. The crenulations 
oh the hinge-line are rather distant, but conspicuous. 

Even in fragments this species may be always distinguished from its 
associates by the peculiar lustre. 


Tliiw species bears some resemblance to Ortkis lepis of Bmonn, but is much let’s 
distinctly striated than well-jupserved specimens of that shell, and the oremila- 
tions of the hinge-line arc only about half as many as in the European spec toe. 
The gonarftlly smoot h ^surface a\ul strong lustre of the two, in specimens before 
me, give a. similarity in^xtornalappearance, which is not confirmed by a compa- 
rison of the details. Observations of a larger number of specimens has shown 
that there are no constant characters by which the New-York. and Iowa forms 
can be separated from each other, hnd the S. fopida therefore, becomes a synonym. 

Geological formations and localities. In t-lie shales of*the Hamilton group on the 
shore of Lake Erie, at Darien, York, and on the shore of Canandaigua lake. It 
occurs in the same formation at Ruck island, - in Illinois ; ami is cited by Mr. 
Billings as having boon found in the Hamilton shales in the town of Rosanquct ir< 
Canada West, It also occurs in the Corniforous limestone at East-Victor and at 
Lapham’s mills in Ontario county, New-York. 


[ PjtLJEONTOLOGY IV.] 
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1 Strophmlonta iiiequistrlata. 

PLATE XVIII. 

C 

Strophomena inaquistriata .* Conrad, Jour. "Acad. Vat. Sciences, Philadelphia, 13J2, Volvlli, pa. 254, 

pi. 14, f. 2. " 

Sir op stamen a inequist riata : TTai.I*, Geol. Hep. 4th X>I^t rich, 131.1, p,290, f. 4. 

Compare Orthis interttrialh ; Phillips. Pal. Fossil*, lb39, pa. 01 , pi. 26 , f. 103 a v 6, c. d. 

Strophomena (Strophodont </) incquUtriuta : 71 all, in Tenth Report on the* State Cabinet, p. 142. 1867. 

Sobll semioval or somewhat semicircular in outline : hinge-line extended 
beyond the width of the shell below; extremities acute, sometimes 
auriculate. 11 a rely the sides are nearly straight below the auricu- 
late extremities, and the basal curve rather straightened on each side 
and produced in a subnasute extension in the middle. 

Ventral valve usually regularly convex, and often more gibbous in the 
middle and abruptly arched towards the hfnge-lino, depressed-convex 
on the disc, with the margin towards the front mwe abruptly curving ; 
sometimes gently sloping towards the front anu abruptly constricted 
on tlio sides below the cardinal extremities, which are deflected to the 
ventral side : the beak is small, scarcely prominent on the hinge-line. 
Dorsal valve moderately concave, often more deeply concave ; some- 
times moderately concave in the upper and middle part, and suddenly 
deflected towards the front. 

Area of the ventral valve narrow-linear, extending to the extremities 
of the hinge-line, striate vertically, with the inner margins crenulate 
from one-half to two-thirds the length from the beak to the extremi- 
ties : foramen none ; a slight linear elevation extends across the 
area.. Dorsal area scarcely more than half as wide as the ventral area, 
and, in very perfect specimens, having a narrow elevated ridge cross- 
ing it in continuation of that «f»f the opposite valve. * 

Surface of the ^n tire shell marked by slender distant elevated stria, 
which aYe increased by interstitial additions ; the interspaces oocupied 
by much finer closely# arranged strice, which are scarcely visible to the 
naked eye, and crossed by fine concentric striae. * 
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Bi the interior of the ventral valve, the occlusor muscular impressions 
occupy a narrow subquad ran gular elevated space just beneath the apex ; 
while the divaricator muscular imprints occupy a short broad space on 
each side, and are limited by nearly vertical or slightly curving ridges 
^ which have in some degree the appearance of dental lam ell u> : within 
the limits of these ridges, the muscular imprints arc not strongly marked. 
In the dorsal valve, the posterior occlusor imprints arc broad and extend - 
ing far towards the cardinal line, and often limited externally by a low 
pustulose ridge : the anterior impressions are small and narrow, sepa- 
rated by a narrow mesial ridge, and margined by diverging elevated 
ridges, which, above the impression, are united in the mesial ridge from 
which proceeds the bifurcating cardinal process ; the divisions of this 
process are broad and somewhat flattened vertically or a little obliquely, 
and sometimes grooved on. the inner side ami distinctly bilobed at the 
extremities. 

The condition oK ^th e muscular imprints is subject to considerable 
variation; for in' some specimens those of the anterior occi users are 
raised in two prominent processes to a height greater than the enclosing 
ridges, and sometimes the imprints remain depressed, and the enclosing 
ridges are extremely elevated, arching over and nearly enclosing tho 
muscular area. Just without the muscular areas,- in both valves, the inte- 
rior surface is rather strongly pustulose, and beyond this it is finely 
pustulose in lines corresponding to the external striae; while the dorsal 
valve, more often than the ventral, is marked by strong vascular 
impressions. • 

This species bears such a close resemblance to the figures of Prof. Piiilups 
citod above, that in my Report of the Fourth Geological District of New- York 1 
regarded. tho two as identical. I am now disposed* to doubt tho propriety of this 
reference. It varies much in tho convexity ^of the ventral valve ; being ju some- 
individuals extremol-y gibbous, and in others very moderately convex. Tho area 
is subject to some Variations in width, perhaps owing to Compression ; and in 
some specimens, the. area of the dorsal valve is nearly as wide as tho ventral area. 

The general surface character of tho convex valvq fS much like that of good 
specimens of iStrophomtna alterwuta of tho TrentoA limestone, but it does not 
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appear to ho subject to such extreme variations in respect to the stria). It resem- 
. files very cloudy, in its. surface markings, the S. tcxtilu , but is always smaller, with 
a moju extended binge-lino, and never so flat, as that species. In the same respect* 
it, is not very dissimilar to sorno of the other species of the Upper Held er berg and 
Hamilton groups; and it has been confounded with S. inetiuirailiatq, which is a 
much larger shell, with di Heron t internal characters. Ita surface stria) are more, 
delicate than any of the other species, and its muscular impressions arc peculiar 
in form and details, and entirely unlike those of auy other species, ‘as shown in 
figures 2 h,i,k , on Plate xvm. 

The general characters of the species and varieties of form aro shown in figures 
2 a — k, on Plato xvm. 

After critical comparison of all the other species of the Hamilton group, I am 
convinced that the species of Mr. Lon wad is the 'one f have here described and 
illustrated, although not entirely •onespomling with the original description. 

Geological formations and localities. This species occurs in the Oorniforous lime- 
stone somewhat rarely, but is common in the Hamilton group, and is at present 
unknown in any higher position. It is common in jlocali ties along the shores .of 
Seneca, Cayuga and Canandaigua lakes; at Moscow; York; Pavilion; Darien; 
Eighteen-mile creek, and numerous other places in the Hamilton group. Its local!* 

. ties in the Corniferous limestone have already bo<p eturiSiei rated on page 88. 

Stiophotfoiita Until is. 

PLATE Will. 

Strophomenu (Rtnyhwionta) ter til is • Hat u, in Tenth Report oh* Stale Cabinet, j». 141. 1847, 

Shell very thin, nearly flat, transverse, scmioval, sometimes nearly as 
long as wide, the length being from two-thirds to four-fifths the width ; 
hinge-line equalling or sometimes a little greater than the width of 
the shell below, with, salient angles. 

Ventral valve slightly convex. Dorsal valve gently concave. 

Area of'the ventral valve narrow, almost linear, and extremely. narrow 
vr . towards Line extremities,, vertically striated, with a narrow callosity in 
the cent re ; tin* inner margin crenulate for about two-thirds its length. 
Area of the dorsal valve linear, scarcely half as wide in the middle as 
that of the opposite valve. « 
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Sttiu’ace marked by distant slender elevated radiating striae, which are 
increased by interstitial additions; and the interspaces are marked by 
five, six or more extremely fine stria*, which are cancellated by* finer 
concentric stria). There is apparently no essential difference in the 
surface markings of the two valves. • • 

In the ventral valve, the occlusor muscular impressions occupy very 
narrow spaces just beneath the beak : the divaricator muscular impres- 
sions are large flabellilorm, each one divided into several lobes, and 
margined on each side {or a part of their extent, by a pustulose ridge ; 
while the anterior limits are not usually well defined. In the dorsal 
valve, the posterior occlusor imprints are large semioval and concave, 
defined by a slight thickening of the shell, and separated by a rounded 
mesial ridge which divides below ; the marks of the anterior occlu- 
sors being at the lower extremities of this di vided ridge. The cardinal pro- 
cess is bifurcate from its origin, and comparatively slender. 

The interior surface, beyond the muscular impressions, is marked by 
somewhat distant t muNas^plou gate papilla) which are arranged in lines 
in the direction of the striae. The interior of a single dorsal valve shows 
also prominent radiating folds* but this feature may not be constant. 

This species maybe readily distinguished by its Aitearly fiat form and large 
size. The surface string are similar to those of S. inequistriata^ and to those of the 
dorsal valve of S. con cava and of 8. inequiradiata. The muscular impressions ol’ the 
ventral 'valve are similar to those of the S. perjilana; but the interior of the dorsal 
valve of that species exhibits a shorter cardinal process, and a different disposi- 
tion of the muscular impressions. The latter are very similar to those of tbo 
dorsal valve of 8. inequistriata , as is shown in figures 2 A and d of Plate xvm; 
while there is a great contrast iu the ventral valves of the two species, as shown 
ih the cast of S. texhlis, figure 4, and the interior of »SV inequistriata , figure 2 k of 
the same plate, . * 

Figures 3 it, b, c, of Plate xvm illustrate the usual forms of the species ; while 
figure 4 is unusually extended on the hingedino. 

, Some farther illustrations of the interior are given upon Platv^xix a. 

Geological Jbrniations and localities. This species is known in the Hamilton group 
on. the shoros of Seneca and Cayuga lakes; Mud creek and West-Bloomfield. 
Ontario county } York and Moscow, Livingston county ; Bethany, Covington and 
Darien, Genesee county ; and the shore of Lake Erie. It occurs also in the Tully 
limdfctone ; and, a single dorsal valve has been seen from the Cormfbfous limostone. 
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STROPHODONTJB OF THE CHEMUNG GROUP. 

« 

Strophodonta cayuta (n. s.). 

IT.A'I F. XIX. 

Rnfl*rrtjd to 5. inttritriali* of I’iiiulU'*, fipol. Ho\». 4th District Now -York , p. 266, JS43. 

Shell semiclleptical ; length and breadth about as three to live, while 
in some specimens the length is nearly equal to the width ; sometimes 
the width on the hinge-line is twice as great as the length : cardinal 
extremities usually more or less produced, and often auriculate. 
Ventral valve usually of moderate convexity, sometimes but slightly 
convex on the upper half of its length, and abruptly inflected towards 
the front; while there is frequently a longitudinal ridge down the 
middle. Tn the shaly beds, this valve is compressed and only gently 
convex. The dorsal valve is usually very gently concave. 

Area of the ventral valve narrow -linear, and the inner* margin eronu- 
latod for more than half its length. The dopwtf'area is barely a erenu- 
lated line. 

Surface marked by distant sharp elevated striae, between which are 
four, five, six or more extremely fine striae, which are increased by 
i ute r s titial add i tion s. 

The interior of the ventral valve, as shown in casts, is marked by a 
broad bilobed divarieator muscular impression, which is wider than long, 
spreading from the apex, .and surrounded by an elevated rim. The occlu- 
gor muscular impressions • are minute spots just below the apex of the 
umbonal cavity. The divisions of the muscular impression are deeply 
striated .in the cast, and often show subordinate lobes near the margin. 
The surface around the muscular impressions is papillose. 

This species bears much resemblance to S. incquUt riata of the Hamilton group 
in its external characters, but the ventral valve is not so regularly convex, and 
the dorsal valve is less concave; while in the muscular impressions it differs con* 
aptouousljv In the coarsor sandstones of the Chomung group, jtho specimens of this 
shell are usually smaller and .more convex ; while the strife are wot. so regular and 
even as in those from tho more shaly portions of the formation. It is scarcely.; 
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knd'ira except iu the condition of casts, the shell being rarely presorvod in any 
of the specimens obtained, 

Tho figures 1-5 011 Plato xix show the ordinary forma of casts of the ventral 
valvo ; no cants of dorsal valves in a condition to be illustrated, have boon 
found up to*thi« time. 

• Geological formation and localities. In the Chemung group, on Cavuta creek ; 
near Elmira ; along the lino of tho Blossburgh railroad ; near Bath in Steuben 
county, and in other localities in tho southern counties of the State. 

Stropliodouta mucronata. 

PLATE XIX A. 

Strophodonta mucronata : CuifRAT), Jour. Acini. Nat. Science*, IMiiiiidclpliia, Vol. vii?, p 257. 1812. 

The description of Mr. Conrad is as follows : — 

“ Winged : inferior valve convex-depressed, with crowded unequal 
“ radii, and very fine transverse wrinkles ; umbo flattened ; apex on 
“ a line with the hinge -margin ; hinge extremities acutely arigulatcd.” 
The species which ^have identified with this Lne is a semioval shell, 
the proportions of length ari>l breadth varying considerably, the hinge- 

line often extended beyond the width of the shell. The ventral valve is 

*» 

very depressed-convex, and the dorsal valve neryly flat. The area of the 
ventral valve is extremely narrow, and the inner margin crenulated for 
about half its length. The surface is marked by distant sharp elevated 
strife, with the interspaces occupied by numerous finer undulating strife. 
The muscular impressions are faintly marked ; those of the occlusor 
muscles occupy a minute space near the apex of the cast ; and the diva- 
ricator muscular impressions are elongate and spreading, and partially 
limited by an oblique pustulose ridge on each side, in form and cha- 
racter like those in S. per plana, but .less strongly defined. The cardinal 
process of the dorsal valve is slender, .and supported at its base by an 

oblique ridge on each side, between which the rausciflur markings are 

» * 

faintly impressed. 

This shell has the general. form and the temiity of S. perplana; but the muscu- 
lar markings are not proportionally as large in tho ventral valve, and the cardinal 
process of the dorsal valve is much more slender land less diverging. The surfaeo 
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strico sm> of the character of S. inequistriata , S. leetiHs and others, a condition 
isonntimos assumed by #V. pcrplatm in the Hamilton shales of Iowa;- but wo have 
that- rtpeeios in tho saino association with this one, showiug its characteristic 
.•iii lor iiiipreasions, with a somewhat wider area than S. mucronuta , ami the 
surface strife oven or raised at intervals into elongate nodes, bur never having 
i\u$ t*lovati:<l h! riii> ai ju oqual interspaces with liner stria* shown by this fcjpeeieK. 

A itiiongh it is not always (and in Homo local: i ion not often) produced at the 
Inugc-c.ottremitiop, it is the only form which I can identify with Mr. Conrad 1 s 
description. Tho S. eltnira is too convex on the ventral valve, and moreover rarely 
occurs except in casts which give the strong muscular impression a prominence 
that would not have boon overlooked in the description. 

Figures 5 and 5 </, Report ( p. 2*U») of tflio 4th District of New -York, are of this Hjecios, 
arid not identic al with r> />, r t which* are of the S. caynta* 

The [igare given hy Mr. Vanpxem. (Cool. Report of tho 3d District, page 174, figure 1) 
is of this species, found in tho neighborhood of ltlmca. 

Geological formation aod localities. In the Chemung group, at -Chemung-narrows ; 
at tfie Ine lined plane of tho railroad near Ithaca; near Elmira and Bath ; and 
also at < -ortlandville and many other localities iu the central and southern parts 
of the State. 

Stropliodonta ca*latft r (n. s.). 

PLATE XlXf 

Shew, resupinate, sc mi elliptical or semicircular ; the cardinal extremities 
extremely produced. 

The cast show# that the ventral valve is concave, being moderately 
convex upon the umbo, and sloping gently downwards to below the 
middle ; beyond which, the anterior portion is abruptly deflected. 

The area is of moderate width, flat and striated, with the margin crenu* 
lated for nearly its entire length ; the crenulations elongate and a 
little oblique. « 

The divarieator muscular impressions form a broad flabelliform scar, 
which is once and*a half as wide as long, and hast been nearly surrounded 
by an elevated rim. Each division is marked by eight or nine distinct 
lobes. The occlusor impressions occupy semioval spot# in the upper port 
of tills area, and are separated by a narrow ridge, which becomes broader 
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above and is truncate at its extremities. Outside of the muscular impres- 
sion, the surface is punctate or papillose ; and from the commencement 
of the abrupt curvature, it is marked by strong vascular impressions. 
The cftst # of a convex dorsal valve found in the same strata shows the 
marks of a strong nearly vertical cardinal process, with remains of socket 
plates and strong impressions of the occlusor muscles. 

’Since we know but this species hi the Chemung group with a concave ventral 
valve, it is inferred that the convex dorsal valve may belong to the same species. 
The specimens arc illustrated in figures 7 and 8 of Plate xix. 

Geological formation and locality . In 8om« aremtceoua beds of tho Chemung 
group, to the northwest of Elmira. 


Strophodonta pii'iilaua var. nervosa*. 

PLATE XIX. 


Strophomv.'ia nervosa : li t u , Gv<A . Report, of 4th District, p. f. 1. 

Strophomena delthyri * : Cosiwv, Jour. Acad. Nat. Fci. Philadolphiti, Vol. viiJ, pa. 258, pi. 14, f. 10. 


SuiiLi. very depresse d^ jm bnlano-coiivex ; scmiclliptical, with liingo- 
extrcmit.ies often extremely produced. 

Ventral valve very slightly ^convex ; and dorsal valve barely concave. 
Sues ace marked by sharp elevated undulating striae, which are irregu- 
larly bifurcated, and often swelling at unequal intervals into nodo-likc 
expansions. 

The casts, as far as observed, are undistinguishable in character from 
those of S. pcrplaijft. 

In describing from the general form of tho shetl«and surface characters, no one 
would suspect this to be of tho same species as the regularly striated 8. 
perplana of the Hamilton group and Corin’ fore us limestone. A comparison of 
numerous imperfect specimens retaining some 9 portion of the shell, aft shown in 
figures 15 and lfi, together with casts of .the interior of tho same, has left no 
doubt as to tho propriery of referring them to S. perplana. 

Figure 14 is frojp tho original specimen of 8. /lemoso ,*and is a east of the ventral 
valve in soft olive shale ; while figure 15 is part of a specimen retaining the shell 
essentially entire. , 


•{ PaljcoStoloqv IV.] 
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TI.o casts figures IT. IS ami 19 preserve the usual characters of the casts pf 
the vi-ntral valve of S. perplcna ; the marks of strife, as far as seen, being inoro 
rogvihu* tli a*. i those of the shell figure 15. These casts I infer to be similar to the 
specimen from which. Mr. C.'ostuad described Strophomcm: ddthyrir, , loc. cit. 

Geological formation and localities. These specimens present the uswal uspocts 
of this species and variety in the Chemung group in Tioga county; near Ithaca, 
and along the line of the Corning and Blossborgb railroad. The. more characte- 
ristic forms of those designated S. nervosa wee found near Bath, and -at 
.Campbell town in Steuben county. 

Strop hodonta dm tins a. 

PLATF XIX. 

[ Described pap? 101 of this vo? uuc, Hamilton group, j 

The condition of this specie:;, in the (\herriurig group, ic? illustrated in figures 
8 -12. Figure 8 is a somewhat distorted « ast of a ventral valve which shows no 
muscular markings. Figure 10 is a similar cast, a little more extended on the 
hinge -Jino ; while figure 9 is extremely extended at the cardinal extremities. 
Figures 11 and 12 are views of u east of a ventral valve scarcely differing in 
condition from the better preserved specimens in the H ami lton group. 

The ousts and impressions of this shell in the Chj^flfTjtig group frequently show 
broad radiating folds, as partially illustrated in figuro 9; and the central portion 
is often produced into a minute extension. * 

Geological formation and localities. This species occurs on (Terming creek and 
at (.-hcxnung-narrow* j also near Jefferson m Steuben (Schuyler) comity, and near 
Hath j and in Cattaraugus and ChauUmquo counties. 

Strophodonta subdemissa. 

The species described by me. as St rop honitma ( Strop ho don Id) subdemitsa, in tho 
Tenth Report, on the State Cabinet, is only a variety of the S. demissa, as I sug- 
gested at the time. The conditions existing in tho specimens then examined have 
been found in a greater or less degree, and connected with other modifications, in 
nearly all the specimens from Illinois and Iowa. 

. . Strophodonta plicata. 

Strophodonla vlir.nta it* t.i., ThirtWulU Keport on Ihe State Cabiuot, p. 60. I860. 

This species, which was founded on a well marked specimen from rocks of the 
age of the Hamilton group ‘at. Iowa city, has been obtained at independence, 
Iowa, and a specimen kindly forwarded to me by Mr. Ojuestes St.John. 
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CiEMUS ClIOJVKTCS (Fischer, 1837). 

Tub Genus Cuonetks, having the general form of STBoruODOSTA or 
Strqpjiomkna anti Leptjkna, is distmgoiShed externally from those forma 
by the tubular spines on the outer margin of4he ventral area; and from 
Pkoductos by the manner in which these spines a**e disposed, in some 
species, however, in addition to these, the surface of the shell is studded 
with small spines as in Phoductvs. Internally it, jjjfls been shown by Mr. 
Davidson to possess characters which ally it with Proimjctls; and it 
connects more nearly, by form and general features, the families of 
Stuopjiomenidas and PnonucTidjes. 

In the ventral valve, the area is narrow but well-defined, with a 
distinct foramen which Is partially closed by a .pseudo-dolt id ium, and the 
remainder of the space is filled by a cardinal process from the opposite 
valve. In the bottom of the cavity there is a longitudinal median ridge, 
and on each side and dhttitt. to it are the oeclusor muscular impressions: 
the divaricator impressions occupy a wider , space, and usually are not 
very well defined in their linyt.s, though having the same general form, 
and features as those of vStkoptiooon ta. * 

In the dorsal valve, the teeth -sockets are well marked. The cardinal 
process is entirely unlike that of the preceding genera’, being simple at 
its base, and bifid or grooved at the extremity ; while the lateral divi- 
sions usually reach nearly as far as the central portion of the process, 
and are separated from that by a groove more Or less distinct. Sometimes 
the lateral or accessory lobes are distant from the extremity, and sepa- 
rated in like manner by a groove. * • • 

In one or more of the slender forms of tllfe process, these lateral lobes 
are situated at some distance from the apex, and appear like minute 
processes "on the sides. At its base, the cardinal process is continued in 
a slender median ridge. The double oeclusor impressions are small, and 
from between them proceeds an elevated Vascular marking which 
assumes areniform shape; this being a distinguishing feature of the geuus, 
which allies it with Productus. 
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The interior of the shell's are strongly pustulose- or papillose : the 
little granules are arranged :n the direction of the striae and along the 
grooves of the exterior stria , which often become defined elevations 
upon the inner surface of the shell. „ 

So far as we at present kno v the species in the rocks of this coun- 
try, the genus begins its existence in the sliales of the Clinton group, 
where a single species has been ft mid. There is no species known in the 
Lower Helderbcrg group, and but a single one in the Oriskany sand- 
stone. Two species are known in vhe Schoharie grit, and three others 
are common in the Corniferous lime, tone.; while others are added to the 
number in the Hamilton and Chemung groups. Several species arc known 
in the Carboniferous limestones and in the Coal measures. 

For the most part the species are «.d* small size, and, when well pre- 
served, it is not very difficult t-o distinguish them; but in their various 
conditions of preservation, such as partially exfoliated and more or less 
worn shells, casts of the interior and impressions of the exterior, in a 
matrix varying from pure limestone to calcareffliiT shale, and through the 
arenaceous shales to a nearly pure sandstone, the specific relations often 
become difficult of determination. * 

In a very large proportion of the specimens coming before me for 
investigation, the cardinal spines cannot be seen, or are but imperfectly 
preserved. -Their comparative strength or direction often furnishes means 
for specific distinction; but I have not been able to satisfy myself that 
the number of spines on the hinge-line is of specific importance, for 
those are sometimes unequal on the two sides of the apex, and their 
development seems often to be promoted or retarded by the irregular 

growth of the shell. The number of these appendages does not depend ott 

# 0 

the size of the shell; some of the larger species having oplv three or 
four spines on cash side of the beak, while in the smallest specimens of 
the group in ofir rocks (C. lepida), l am able to count Six spines on each 
side ; and Sn C. scitula , as many as six or seven, the^bases only of many 
of them being preserved in the substance of the shell as tubular* 
openings. * * 
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111 many specirilens the spines can l»e seen to originate near the i nner 
margin of the area, or along the hinge-line, and can be traced in the 
substance of the shell in an oblique direction inwards, at first neftrly 
parallel with the margins of the foramen ; and it is only after becoming 
free, that they take a vertical or obliquely outward direction. 

The nature of these tubes penetrating the substance of the shell, has 
been pointed out by Count Von Keysehlino*, and Shown in his. illustra- 
tions of Chonetes comoides ; but this function has been doubted by Prof. 
Db Kontnck, who regards their obliquely inward direction as a con - 
trary indication.f In many of our specimens, however, I am able to 
trace these tubes through the substance of the shell from the hinge- 
margin (their opening into the interior being a little within the 
margin), beginning near the triangular foramen, and .penetrating the 
shell to the upper edge of the area in lines parallel to the sides of the 
foramen. Those nearest the centre are more closely arranged than those 
at a greater distance : the former appear on the exterior as minute pus- 
tules, sometimes - very close to the apex of the shell ; and in receding 
"from the centre, they become more prominent, and attain the character 
of spines. In some examples, the obliquity of the tubes within the sub- 
stance of the shell is seen to become less and less on receding from the 
apex, and they are often curved outwards before reaching the surface ; 
but the connexion of these tubes with the spines is unmistakable. • 

In numerous examples of the casts left by the destruction of the ven- 
tral valve, the form of the tubes is well preserved in the infiltrated 

matter; and in these casts wef often find evidence of the tubes near the 

* « 
fr 

centre, where no spines are visible on the exterior surface of the shells 
of the species, as in Chonctes logani and C. scitula. *- 

• Goognostiche Beob&cht ungen anf eiuer Reiso in d a* I'etseb ora -land : By Count Alexander Von 
Keyscrling, • 

t "These grooves d»> ndt appear to mo to be produced by the cardinal tubes, aa \Mr. ]>* K*?&fr:H l L!xa 
thinks, because in this case they should take an opposite direction : I am led to believe that they depend 
solely on the Msocoasive growth of the shell.* 1 Reeberces sur lea Animate Fosailes, p. 190, 
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OI.K'iN KTES OF TJ1E 


UPPER HKLDERRERU. AND HAMILTON 0 ROUPS. 


Ciioii«t4\s homisfilierica. - 

PLATE Y\\ Pic. f». 


Ch outlet hemispheric a . ^Iai.l, Turith Heport ou St:iU* Cabiyivi. p. *ip>. 1857. 

C«»m jfaro &t rophomenu gibiosa f Conuaji In Annual (roi>!. Krp«>rt ; 18-11. p. bi. 

Shell transverse, 8cmiollipl.ir.al or somewhat semicircular, the greatest 
width being on the hinge-line, which is often much extended and 
conically auriculate at the extremities. 

4 

Ventral valve very ventricose or subhemispherie, excluding the extre- 
mities ; the umbo prominent, rising considerably above the hinge-line, 
with the apex incurved. The hinge-line is marked by three, four or 
more spines on each side of the middle. 

Dorsal valve unknown. 

Surface marked by numerous regular rounded striae, some of which 

♦ 

bifurcate near their origin and then continue simple throughout their 
length ; a few bifurcate on the middle of the shell, and near the. margin 
there are sometimes intercalations of other strife. 

The cast of the ventral valve preserves the striae with almost the same 
distinctness as the exterior shell; and the depressions between them 
are marked by distant oblong pores, which indicate papilla? of the same 
form on the interior of the shell. 

In a specimen of ordinary size, there fire about 50 to 54 rounded 
«trioe, and 7 to 9 ^ and rarely 12 or *14 in .young specimens) in the 
space of two-tenths of an inch, so few of which bifurcate that the gene- 

t 

ral aspect is that of simple* strife. 

Some specimens, which appear to be younger individuals of this 
species, are of uVoderate convexity, and the strife are finer and a little 

/ ' O 

more angular than in the larger and older specimens. 

TLe figures 0 a,h, rrprescnj the ordinary forms of this spooios* 



119 


,4^ CHONETES OP THE SCHOHARIE GRIT. 

Tfco doBcription .of Stropkoinena gibbosa f given by Mr. Conratj, is us follows : 
“ Subtrigonal ; inferior valve with back and umbo very prominent and tho side* 
“compressed; surface with numerous equal slightly undulated stria* udiich 
“ bifurcate on the umbo ; hinge-extnunities prominent and angulaied. Loca/ift; : 
“ IleWorborgf in OuomJmra lime, stone. 

• The stria* in C\ hemispheric^ t are not undulated, and they rarely bifurcate on 
the iimbo. 

Geological formation and locality . In the Schoharie grit, in tho .Heldr-rborg 
mountains and at Schoharie, and rarely in the Corniforouy limestone. 


Cltonctes arcuata. 

PT.ATE XX. 

Choncles arcuatu .* Ham. Tenth Report on tlio State Cabinet, p. ilC.* 1857. 

Shell somielliptieal or approaching to -semicircular : tho cardinal extre- 
mities often extended and aurieulate. 

♦ 

Ventral valve arcuate, extremely gibbous or ventrieo.se, with usually a 
shallow undefined longitudinal sinus extending from the umbo to below 
the middle or near the front of the shell, often constricted near the 
•cardinal extremities : -umbo lucre or less gibbous, and raised in a 
. gentle elevation 'above the hinge-line, with tin*- beak incurved. ILiuge- 
linc, in casts, apparently crenulate ; and on the exterior margin are 
ten or. twelve tubular spines, directed obliquely outwards. 

Dorsal valve profoundly concave, following nearly the convexity of the 
opposite' valve, and having the centre a little elevated, corresponding 
to the mesial depression. 

Surface marked by fine even rounded stria 1 *, which increase both by 

* 

bifurcation and intercalation, crossed by extremely fine concentric 

I 

strim, with sometimes. stronger subimbricating lines of growth. 

The surface of the cast in the ventral valve is marked by closely 
disposed oblong pits or pores, from the papillose iimdlr surface of the 
shell. There is a constricted line extending from the apex* gently rece- 
ding from the hinge-margin and curving inward^ at some distance from 
the cardinal extremities, and thence to the front of the shell, leaving the 
portion outside of this a little more elevated. 
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The muscular impressions consist of a narrow central scar just below 
the apex of the beak, for the occlusor muscles, with a central elongate 
oval scar marking the place of the divaricator muscles ; while there are 
two elongate ovate or pyriform scars, one on each side of thp apex, and 
spreading laterally just within the limit of the constricted line, figure 7 

The figure* 7 a -f illustrate the usual form and convexity of tbo species. The character of 
tho cast of the ventral valve i a shown in figurow 7 t % f, where the marks of the internal 
tubes of the area are conspicuous. 

The cardinal spiries are rarely visible, owing to the incurved margin whinh usually Have* 
theao appendages imbedded in the atone. In one specimen, however, five* or six spines 
are seen on one «itle of the apex. The shell of fchs area is penetrated from the interior 
by numerous comparatively large cylindrical tubes, some of which terminate in elon- 
gate spines upon the exterior margin. Tn one specimen, fifteen of these tubes may be 
counted on one side of the apex. In the easts or partial casts of the shell, these tubes 
give tho appearance of coarse crenulatioua. 

This species is distinguished from C. hcmispherica by being a little less promi- 
nent on the umbo, and by the shallow sinus, aa well as the more numeroub and 
much finer strico. The cast does not preserve the marks of the strife so conspicu- 
ously, while the surface is more abundantly pitted, without being sensibly 
arranged in distinct lines. • " 

Geological formation and locality . This species has been found only in tho Cor- 

niferous limestone, near Williams ville and ClaVence-hollow in Brio county, N. Y. 

* 

Chonetes acatfradiata. 

. PLATH XX. ' 

Strophomena aeutirwiiata : Hai.l, Ge<;l. Rcpurt 4th District Now York, p. 171. 1848. 

Chonetei acutiradiata .• Hail in Tenth Report on the State Cabinet, p. 117. 185?. 

. « • 

Shell nearly semicircular, sometimes a little more than twice as wide 
as long; the cardinal extremities produced. ,* i 

Ventral valve moderately* convex, sometimes, a little gibbous is fits 
upper part, and frequently flattened or depressed at and below the 
middle : umboTittle elevated above the hingedine ; greatest convexity 
above the middle, from whence it curves gently to the front, somewhat 
abruptly depressed to 4 w$rds the cardinal extremities, whioh are subau*. 
riculate and nearly fiat. In two individuals, there is a distinct longi- 
tudinal sinus in the middle of the valve. 
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’WWk. » 

D<Ir3ai. valve unknown. 

Surface marked by regular subequal rounded or subangular striae, which 
are often irregularly bifurcated towards the margin or increased by 
intercalations, and sometimes are nearly simple throughout their 
length below the umbo, those of the -cardinal extremities being very 
irregular or nearly obsolete. Hinge-line marked on each side of the 
centre by four or five strong tubular spines which are directed obliquely 
outwards. 

The sinus in the ventral valve is not uniform, and though evidently a 
normal character where it occurs, it cannot be relied upon for characte- 
rising the species. 

This species resembles the C. hemispherica ; but the form of all the Kpcciinons 
is nearly semicircular, the cardinal extremities nearly flat, and it is never so gib- 
bous on the umbo, whilo the atmo arc finer and the cardinal opines more oblique. 

In the surface markings, this species is more nearly like C. coronata, but its 
form in the specimens known is quite distinctive. 

Geological formation and locality.- In the OorniferouH limestone, near Williams- 
vitlo ; Claronohollow ; and Stafford, New- York ; and in the same limestone at 
the Palls of the Ohio, 

» 

Chonctcs lineata. A 

PLATE XX.' 

Strophoynena lineata : Vanuxicm, C <m> 1. Report of the 3d District Now-York, p. 130. f. 0. (The fignro 
6 !h placed by mistake at the side of a section of Ichthyodorulito, f. 7.) 

Chonetc* glabra : Hall in Tenth Report- on tho Stale Cabinet, p, 117. 1357. 

Compare Stfophomena crcbrisiriata, Comiiap, .Tour. Acad. Nat. Science**, Philadelphia, Vol. vlii, pa. 254, 

pi. 1 4, f. 3, 

Also Chonctc 9 scilula, Tenth Report on tho State Cabinet, p. 147. 

Also Strophomcna lineata, Conkai>^ Annu 1 Report, 1830, p. 64. 

Shell 'subhcmispheric, semioval in outline, with the cardinal line 
equalling or greater than the greatest width of the shell belo w. 
Ventral valve very convox, often ventricose, a littld flattened in tho 
middle, regularly curving to the front and lower lateral"* margins, more 
abruptly depressed at the sides, with the • cardinal, angles somewhat 
flattened and often a little deflected to the ventral side. 

[ Paljbqxtolooy IV.] 16 
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Dorsal valve concave, the concavity less than the convexity of the 
•opposite valve. The area is narrow, that of the dorsal valve being a 
bare lino : the ventral area is twice as wide in the middle as near the 
extremities. Cardinal spines small, and usually but slightly oblique to 
the liinge-line, rarely more flirt n two or three visible on each side of 
the beak. 

Surface marked by numerous slightly elevated rounded striae, a few 
of which are more prominent near the .beak, and increase by bifurca- 
tion and intercalation till the number on the margin becomes from 
fifty-four to sixty or more. The striae towards the cardinal angles are 
less conspicuous, and sometimes from exfoliation are not at all visible. 
The entire surface in well preserved specimens is marked by extremely 
fine concentric stria*. 

The cast is a little constricted within a lino about two-thirds the 
length from the beak, the middle being more gibbous, while it is a little 
expanded beyond this line. The surface of the cast is punctate, moderately 
marked by striae,' becoming more strongly marked at the constriction 
and from thence to the margin. The interior of the valve preserves 
similar markings, the surface being papillose or pustnlose. The muscular 
impressions of the ventral valve are. sometimes defined, and there is a 
median longitudinal ridge. The interior of the dorsal valve is pustuloso. 
in lines corresponding to the striae. The muscular impressions and base 
of cardinal process are not defined in any specimens observed. 

After an examination of a large number of individuals, I find the variation in 
number of striae too grout- tc**offer any reliable character for specific distinction. 

The species is doubtless the one figured by Mr. VaKuxem (loe. cit.); and I am 
disposed to believe that the Strophomcna crebristriafa * and S. tin eat a of Conrad 
(loo. cit.) may bo the same spneios. It is most nearly allied to C. yandellana, and 
may perhaps be regarded as identical with that species. There are, however, cer- 
tain differences whieili ace constant, in all the specimens examined. The C. lineal* 
is always more gibbous ( See figs. 3 f and 4 d, Plate 20) : in C*yandellana the cavity 
of the ventral valve is more regularly concave, and loss distinctly constricted 

- r — * : • 

* I have already 'referred -with rto?bt a specie* from tlie Schoharie grit tp t$. crebrUtriata of Coiuus j 

but since that description has been printed, I hero bad reason to Question the correctness of my refe- 
rence. It is impossible to determine positively the species to which some of these descriptions refer. 
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fclis&i in C. lineata. In tho dorsal valve- of the former, the muscular impression, 
base of cardinal . process, etc. are strongly defined, while they are not j#o in C. 
lineata. ' 

This species differs from C. pusilla in its much finer and more numerous stria); 
while it is stnallor and more rotund than C. stftula of the Hamilton group. 

• Tho characters of the species are illustrated in figures 3 a-f, on Plate XX. 


Geological formation and localities. In tho Cornifcrous limestone at Oneida 
falls, and abundant between Jamosvillo and Manlius in Onondaga county, and in 
the north part of Seneca county. It is less abundant in the eastern localities of 
tho Corniferous limestone, and also in tho extreme western localities; but it has 
been found on the Indian Reservation near Buffalo. 


Ciionetes yandellana. 

PLATE XX. 

Chorales yandellana t Haw. in Tenth Report on the State Cabinet, p. 118. 1867. 

Compare C. lineata, Ht sup. page 121. 

Shew, semioval, more or less gibbous : hinge-lino equalling the greatest 
width of the Bhcll. 

Ventral valve regularly convex, abruptly depressed towards the cardinal 
angles, which are nearly flujt and very slightly deflected to the ventral 
side. ' x 

Dorsal valve with the concavity a little less than the convexity of the 
opposite valve. 

Area of the ventral valve parallel with the longitudinal axis of the shell, 
nearly twice as wide in the middle as near the extremities : foramen 
comparatively large, with margins projecting, and the opening filled 
by the Cardinal process of the opposite valve. Porsal*Rrea extremely 
narrow, being barely a defined line. ' • 

Surface marked by fine somewhat equal striae, which increase by 
bifurcation and intercalation till th’ere are from s^xty to seventy on 
the margin of -the shell. The cardinal margin of the* ventral valve 
bears three or four short oblique spines on each side, of the centre. 
The interior of the ventral valve shows strong dental lamella), aud the 
muscular impressions are pretty well defined. The dorsal muscular 



194 


PALEONTOLOGY OF NEW-TORK. - 
< 

impressions tire well defined, and between them there is & strong mesial 
ridge w hich is extended in a bident ate cardinal process. The lower half 
of the surface is strongly papillose. 

In general form, this species differs little from <7. lineata (compare figures 3 
a~jf ami 4 u-g, Plate 20). It. h less gibbons, and not flattened on the middle of 
the ventral valve ; while the interior presents more strongly defined markings. 
In a collection of more than twenty specimens entirely separated from the lime* 
stone, which wore sent me by the kindness of Dr. .Tames Knapp, of Louisville, 
Kentucky, the general fount and moderate convexity are preserved, and it is 
rarely that, more than three spines are seen on one side of the centre; but this 
feature is subject to variation, and the spines are sometimes unequal on the two 
sides of tho same specimen. 

All tho differences indicated between this and the preceding species, I can 
readily believe may bo produced in tho same type by the different conditions 
of seo bottom, geographical distance, and other causes. 

Geological formation and localities , In tho hydraulic beds of tho Coraiferous 
limestone, at the Falls of tho Ohio, Louisville ( Kentucky), and Jeffersonville 
(Indiana). 

Clionetes mucronata. 

PLATES -XX & XXI. 

Strophomrna mneronattk : Hai.l,Go<> 1. Rrport 1th District New- York, p, ISO, f. 8. 1843. 

Chonctes latieosta : Hill in Tenth Report on State Cabinet, p. 110, 1857. 

Shell small, semi oval, moderately convex 1 , nearly flat (often flattened in 
the shale and gibbous in the. limestone) cardinal line equalling or a 
little greater than the width of the shell below; the. extremities 
sometimes salient. 

In the original specimens of this species from the Marcellus shale, the 
ventral valve is slightly convex or nearly flat, one-fourth to one-third 
wider than long : the liing$-extremities are rarely a little produced, 
but the spines lying in the direction of the hinge-line often give it the 
appearance of extaeme extension. 

The dorsal wive is very moderately concave or nearly flat. 

The surface is marked by twenty to twenty -four pr twenty-si^c nearly 
simple subangular striae, which are not so wide as the spaces between 
them. Sometimes one, two or three of these strish are bifurcated towards 
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the margin. The radiating striae are*crossed by extremely fine concentric 

* 

elevated striae. 

* 

The cardinal margin shows two and rarely three spines on each side 
of the centre, which are abruptly bent outwards so as to lie nearly 
• parallel to the hinge-line, and the outer one extending much beyond the 
cardinal extremity. 'The area is 1 very narrow. 

The figures 1 a-g, Plate XXI, arc of this species from the Mareellus shale; the profile 
view is from a specimen which is much more touvex than usual. 

When destitute of the cardinal spines, this species resembles the young of 
Tropidoleptus carinalus ; but is readily distinguished when the cardinal spines are 
present, and their direction is a characteristic feature of the species. 

The shell described as Chon rfes luticosta occurs in the Corniforoiig limestone 
and in the Hamilton group : the form is similar to C. mucronata of the Mareellus 
shale. The verifral valve is often quite, gibbous, regularly rounded in the middle, 
suddenly depressed towards the cardinal angles, which a*'e flat tened ami rarely 
extended beyond the width of tho shell. The dorsal valve is moderately concave, 
sometimes very gently concave in th£ upper part of the valve and more abruptly 
curved towards the front. 

Tho surfaco is marked by from twelve to twenty usually simple rounded or 
subftiigular stria 1 , a few of which bifurcate towards tho margin, or are increased 
by intercalation of one, two or* three others towards the margin, and have, a 
greater or less space between them. This gives considerable variety of aspect, to 
• tho surface; and in all the individuals in tho limestone, the stri;e are fewer and 
stronger than in those from the Mareellus shale. The specimens from the Hamil- 
ton group more nearly resemble those from the limestone. 

Tho cardinal margin is marked by two or three spines on each side of the 
apex, with rarely indications of a fourth spine nearer the a pox. These spines are 
bent abruptly downwards,* and directed outwards almost parallel to. the lunge- 
line, and in some instances the outer one appears to be a continuation of tho 
Cardinal oxtremity (seo figures 1 a - e, Plato 20; and figure J a-g, Plpte 21). 

The area of tho ventral valve is narrow and* linear, and tho dental lamella) 
are prominent. In the interior there is a strong median angular ridge or septum 
reaching more than half the length of the valve. The doreaVaroa ia scarcely moro 
than the thickness *>f the shell. The cardinal process is narrow tyrd scarcely bifid 
at the extremity, and is supported on each side at its base by an oblique ridge, 
and continued in a median longitudinal ridge. 
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The interior of both valves is stirongly pustuloae, but the muscular markings 
are not deiiuod in the specimens examined. 

In many of the smaller specimens from the Corniferous limestone, there are 
but from twelve to sixteen strong rounded striae, and the ventral valve is very 
gibbous (figure 2, Plate 20). In somp specimens the cardinal cxlomifios are con* 
st lorably produced, but this is not a fommon feature. The species is sometimes 
associated with C. I in cat a and C. lepida in the nhme fragment of stone. In the 
'Hamilton group, it has been found more frequently in the harder semi cal c are ou s 
beds. 

Tho great .variation in convexity, number of strife and general aspect, leads 
me to suspect that the following ( C. de/fectn ) may per Imps bo only another phase 
of the same species. 

# 

Geological formation and localities. In tho Gormferoua limestone of Manchester, 

Ontario county: at Williainsvillo and (Clarence-hollow; and ' on the Indian 
« * * • 
Reservation to the southeast, of 'Buffalo in Brio county. These localities furnish 

the gibbous forms with strong stria? designated C. fa ti costa. In the Mar cell us 
shale, tho species found at Avon in Livingston county, at Crooked creek near 
Darien in Genesee county, and at Alden in Erie county. It occurs in tho Hamil- 
ton group at Pratt’s falls, and in other localities in Onondaga and Madison 
counties. 


Chonetcs dcllccta. 

PLATE. XXI. 

Chonetes dcflccta : llAti, in Tenth on Stale Cabinet, p. 141), l£67, 

Chonei** gibbosa : Jo. Ibid. p. 116. 1847. 

SnEi.L semielliptical ; length and width as four to five or eight to nine, 
but rarely proportionally wider. 

Ventral valve extremely gibbous, regularly arched, the greatest eleva- 
tion being about the middle of the length ; abruptly depressed towards 
the cardinal angles, which are flattened, with the extremities deflected 

c 

to tho ventral side. The umbo is a little elevated above the cardinal 
margin, and the minute apex (ip perfect specimens) projects a little 
over the area. * 

Dorsal valve deeply concave, but not equalling the convexity of the 
ventral valve. , . * 

Abba of the ventral valve ‘narrow, with the exterior margin declining in 
a gentle' curve to the extremities : the triangular foramen is partially 
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-closed by a pseudo-del tidium, and the aperture occupied by the cardi- 
nal process of the Opposite valve. Dorsal area more than half as wide 
da the ventral,* and marked in the middle by a wide triangular 
callosity. 

. Surface of the ventral valve marked Y>y from twenty-six to thirty or 
thirty-four, subangular or sometimes rounded stria?, which are often 
irregularly increased by bifurcation or intercalation towards the 
margin. In those with fewer stria?, they are sharper, more abruptly 
elevated, and only half as wide as the interspaces ; while in those 
with a larger number, the stria? and interspaces are equal, but some- 
times, the stria? become fuller and more rounded, and the interspaces 
proportionally loss in width. The stria? on the dorsal valve correspond 
essentially with those of the ventral valve, and there is a considerable 
space at the cardinal angles of each valve destitute of stria?. Fine 

closely ‘arranged concentric stria? are visible on the surface of well- 

* 

• preserved specimens. 

The. interior of the dorsal valve shows a slender elongate cardinal 
process which, is scarcely bifid at the extremity, and has on each side, a 
little below the apex, a minqte lateral process for muscular attachment. 
The dental sockets are limited on. the upper side by a narrow ridge, and 
on the lower side by a stronger oblique ridge which supports the base of 
the cardinal process. The two pairs of occlusor muscular imprints arc 
distinctly marked; and outside of these, the vascular impressions are 
pretty well defiued. Beyond the vascular impressions the surface is 
covered by elongate papilla?, the marks of the stria? being scarcely 
distinct. 

The interior of the ventral valve shows strong dental lamella?*; a some- 
what broad and angular median ridge terminates above the middle of the 
valve. The occlusor muscular impressions have not been observed ; and 
those of the divliricator muscles are wide and spreading, but not dis- 
tinctly defined. The cavity of the shell is abruptly rounded below, and 
the s^ell abruptly deflected at the sides, Reaving the cardino-lateral 
margins nearly flat. The surface is finely ^hstulose in the middle, a little 
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move coarsely pustulose along the deflected line, and nearly or quite 
smooth towards the margins. 

r 

in iho examination of a large number of specimens, the varieties Ire* so 
extreme that il seems to me difficult to indicate reliable characters for gepara-, 
ting this from C. mucronnta or C\ latkosta; the most distinctive feature being tho 
liner atria?. 

In the specimens referred to C. de/lecta there are usually a larger number of 
stria?, and in some specimens nearly twice as many as the prevailing number 
in well. marked specimen# of C. mucronata. The area of the dorsal valve is like- 
wist much wider in the former than in the latter; while the interior of the dorsal 
valve shown stronger muscular imprints, and the surface i« not definitely marked 
by the striae. 

The original of C. gihhosa is a largo voYy convex, specimen, with numerous 
regular oven rounded stria? (fig. 8 b : .c. Plate 21), and is more extended ou the 
hinge-line than the usual forms of <7, de/lecta (fig. 7 </, h, r, Plate 21). 

The illustrations on Plate xxt, figures 7 a g and 8 a — c, present the usual varieties of 
* form observed in these she] Is. 

* 

Geological formation and localities, Jn the ITamiltou group, on Canandaigua 
lake; and at Ludlowville and Kidder’* ferry on Cayuga lake; at Moscow, York, 
Covington and other places in Western New-York. » , 


Clionetcs pusilla. 

PLATK tfXI. 

Chnjitle* yvnillct : 11am., T**ntb Il.port on tho State Catfinct, p. 149. 1867 
Compare Chontics Jejlecta and C. mucronata. 

Shell small, semielliptical, the length and width being about as two to 
three ; the hinge-liue usually about equals the greatest width of the 
shell below. 

Ventral valve gibbous, regularly convex on the umbo and in the middle 
and lower part of the shell, more abruptly depressed towards the 
hinge-extremities, which are obtuse and rarely a little extended : 
area narrow. « 

Dors a l valve wjth the concavity nearly corresponding to the convexity 
of the opposite valve : area linear, scarcely exceeding the thickness 
of the shell. • 


t 
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Surface marked by somewhat regular even rounded striae, which are 
little elevated, .and become obsolete on the cardinal margins ; from 
twenty to thirty striaa may be counted on the margin of the shell, and 
in mostiof the individuals they are apparently simple throughout the 
greater part of their extejit. In some specimens the striae are conspicu- 
ously bifurcated, and also increased by interstitial additions. In well- 
preserved surfaces, lino crowded concentric striae cross the radiating 
strioo. The cardinal margin exhibits bases of two or three and rarely 
four spines on each side, their extent or direction unknown- 
interior of the valves unknown* 


This small Cuonetes was referred, by Messrs. Norwood and Phatten to C. 
armata y but it does not correspond with the figures and descriptions of Die 
Koninck. 

In general aspect of form, and convexity of the ventral valve, this species 
resembles C. defleetto; but all the specimens I possess are smaller, and the sl risn 
more depressed. I aru disposed to believe, however, that a larger collection of 
specimens from western localities may prove that this form is but another phase 
of the same species, induced by geographical and physical conditions, and 
that in reality the eastern anil western forms are but varieties of one and the 
same type. • - 

Geological formation and locality . In limestone uf the ago of the Hamilton 
group, at llicrtBako-oven, Illinois, 

\ 

Clionetes setigera. 

PLATE XXL 


Strophomena itetiger* : Half., (too). Report 4th District New York, p. ISO. 1843. 

Chornies setigera .* Haia, Tenth Report on the State Cuhifiet, p. 160. 

Shell semielliptical; the cardinal line equalling the greatest width of 
the shell, and rarely extending beyond. 

Ventral valve moderately convex, rarely d little gibbous, in the middle ; 
umbo scarcely rising above the hinge-line ; the greatest elevation is 
. above tho middle of the shell, and gradually sloping to the front and 
baso-lateral margins ; while it is a little more abruptl^ depressed m 
the upper lateral* portions, and flattened on* the cardinal angles. The 
cardinal margin is furnished with three slender tubulaf spines on each 
[Pamcontoloot IV.] 17 , 



ISO PALAEONTOLOGY OF NEW-YORK. 

< 

Aide of the apex : these are bent a little outward as they leave the • 
shell, and then rise almost vertically, or with a slight curve from the 
direction of the hinge-line. ^ . 

Thg surface is marked by fr6m 3fi to 40 or 50 slender rounded or sub- 
angular striae on the outer margin. In the, upper and middle portions 
of the shell, the striae are increased by bifurcation and intercalation. 
The radial striae are crossed by fine concentric strict). 

This spocios occurs in the same black shale with C. mucronuta , and may bo 
distinguished from it by the more numerous and more frequently bifurcating 
striae, which are likewise more angular. The direction of the cardinal spines, whon 
present, is always a characteristic feature. 

At one* time 1 compared this species with C. scitula; but it is a very 'marked 
and distinct species, and not readily confounded with any other. In the con- 
centric stria) it resembles C. logani, but the hi mime are closer, less 'undulating, 
and apparently do not a flee. I the entire structure of the shell as in that species. 

Numerous specimens of casts and impressions of the exterior shell in the Che- 
mung group appear to be of this species : these will bo illustrated on Plate 22. 

Geological formation and localities. In tbo thinly lamenatod black Marcellus 
shale, at the base of the Hamilton group near Caledonia, N. Y. ; and in tho higher 
beds of the same group, as well as in the Gonesoe slate, on tho outlet of Crooked 

lake ; but it has not proved an abundant speciosjin any of tho localities examined. 

« 

♦ 

Choiictes sdttfla. 

PLATE XXy' 

ChoneteS ncitulu : Ham* iu Tenth Report <>a the State Cabinet, p. 147, 1867. 

Compare Chvnete* lint at a , etc. this Yol. p.121. 

Shell transverse, semioval : hinge-line often not quite equalling the 
greatest width of the shell ; cardinal angles rarely a little salient. 
Ventral valve moderately gibbous in the middle, and regularly curving 
to the front and basal margins; the gibbous portions narrowing 
towards the hin ^e-line, and the umbo 1H+Ic elevated ; abruptly depres- 
sed tfiwards fh.c cardinal. angW, which are nearly flat and sometimes 
a little deflected at the .extremities. „ 

, ^ T a 

Porsax valve wath a concavity less than t^e convexity of the opposite 
valve ; the cardinal angle/ flat. 
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Afc&A of the ventral valve narrow and distinctly wider in the middle, 
the exterior margin gently curving : foramen partially closed by a 


convex.deltidium, and the aperture filled by the cardinal process of 
the oppqpite valve. Dorsal area linear, half as wide as that of the 
opposite valve. 

Surfaces marked by fine suboqual striae, which are often alternated in 
size towards the margin. Of these, from 15 to 20 may be counted near 
the beak, while from bifurcation and intercalation there are from 50 


to 60 on the. margin, becoming obsolete towards the cardinal extre- 
mities. The strice are sometimes sharp and angular, and sometimes 
rounded : fine concentric strife are visible on well-preserved specimens. 

. The cardinal margin of the ventral valve is furnished with two or 
three spines on each side towards the extremities, and as* many more 
towards the beak, so that the bases of five can be readily counted, and 
sometimes six j while there is a minute point on each side of the apex, 
which may be another spine; and this,*if preserved, would give twelvo 
or fourteen spines on the cardinal line. 

The interior of. the dorsal valve is strongly pustulose, with a somewhat 
broad depression along the centre, in the middle of which there is a 
slender mesial ridge. The mulcular impressions? are not strongly defined, 
but the limits of the vascular impressions are clearly seen. The cardinal 
process is short, and the inner margin of the hinge-line is thickened and 
rounded. The ventral valve shc^ws a (Slender median ridge and two strong 
dental lam alia). The muscular impressions are not strongly defined in 
specimens seen. 

This species is closely related on the ono side to C. lineata and V. yanddlana, 
and on the other to C. lepida . With the latter it is frequently associated ; differing 
from it, however, in its large size and the uniformly convex surface of tfco ventral 
valve, while that ono has a depression along themmldle. The stria) are more pro- 
minent than in C. lineata , and there is no flattening of the umbo and central por- 
tions of the ventral valve. It is nevertheless desirable tosuiako more extensive 
comparisons of tin? interior structure than I have been able ^to do with my 
materials. 

Geological formation and localities. In the Hamilton group, on the shores of 
Cayugn,and Seneca lakes; at Ludlowville, on the shore of Canandaigua lake, at 
Moscow, at Hamburgh oo the shore of Lake Erite; abundant near Onconta, and 
othes localities. m • .* 
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« Clionetes lepida. 

platk xxi. 

Chonetes leptda ; Ham. In Tenth Report on tbc Stale Cabinet, p. 148. 1867. * 

Shull small, scarcely transverse, serniclliptical, subhemispherical : 

hinge-line about equalling the width of the shell below. 

Ventral valve more or less gibbous, wi.th a longitudinal depression along 

the centre in well-marked specimens; curving abruptly to the front 

* 

and sides, with cardinal angles scarcely llattened. 

Dorsal valve following the curvature of the opposite valve, with a lesser 
concavity. * 

Area of the ventral valve narrow, distinctly wider in the middle, and 
sloping with a gentle curve to the cardinal angles. The foramen is 
small, partially closed by a pseudo-dedtidium, and filled by the cardi- 
nal process of the opposite valve. The dorsal area is scarcely equal to 
the thickness of the shell. 

Survace marked by slender angular bifureating striie, of which there 
are ten .or twelve near the umbo and twice .as many on the margin, 
and in some specimens a larger number. |Two of the striae, on each side 
of the centre near the beak of the ventral valve, are larger and more 
prominent than the others : the space Me tween them is depressed and 
occupied by two or three smaller atrial which are given off from the 
larger ones on each side. The larger striae are more prominent near 
the beak than on any other part of the valve, and give an almost 
bicarinate aspect to the umbo, with a distinct sinus which becomes 
obsolete near the baBe of the shell. 

c 

The hinge-line usually shows two or tliree spines on each side of the 
centre ; but in some individuals, the bases of five spikes can be distinctly 
seen on each side o\' the beak. * 

C 

The interior of the dorsal Valve shows a longitudinal depression, and 
the course of the »trioa is well defined and strongly papillose. 

The cardinal process fans not been seen in its connexion with the' 
dorsal valve. Some caste oi the ventral valve show a gibbons centre, 
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wnich is constricted along ito upper and lateral margins, and is marked 
by a longitudinal depression indicating the place of the median fidge 
and muscular impressions, while they are depressed towards the lateral 
and basal margins. * 

The original specimens designated as C. lepida are very small shells of almost 
hemispheric form, and one of tho characteristics is the mesial depression of the 
ventral valve. The strim are rather strong, angular, and, from dividing below, 
have tho appearance of being fasciculate* More extensive collections have brought 
together a large number of individuals; and while tho characteristic features are 
preserved in most of the specimens, there are others t>f the same size which seem 
like tho young of C, scitula ; but the 'well-marked specimens of this species have 
a convexity which precludes them from acquiring by growth the form and con- 
vexity of C. scitula in its characteristic phases. 

Geological formation and localities . In the Marcellas shale near ‘Darien in Erie 
county, and iu the Hamilton group at Ludlowvtllo and Ogdon’s ferry on the shore 
of Cayuga lake : it is often abundant at tho outlet of Crooked lake, and at 
Hamburgh on the shore of Lake Erie, and occurs also in numerous other localities. 



Clionctcs coronatu. 

PLATE XXI. 

Strofihomena carinafa (ScriVe coronatu > : Conrad, jour. Acad. Na. Sci. Fhila., Vol. viii, p. 207, 18-12. 
Not 8trophomtn.it carinata , Conrad, Annual Report ou tho * Paliaouto&gy of New-York, p. 61. 18'3J. 
Strophomena : Conrar, Joitr. Acadl Nat. Set. Philadelphia, pa. 254, pi. 14, f. I. 1842. 

Coinparti Chonetw littanu C. mac I urea * C.tkomeyi and C. martini, Norwood gnd IVinwr on thb Genu* 
Odonetf*, pp. 25,. 28 and 20, pi. 2, f!4, 8, and 10. J855, Journal Academy of Nat. Science*, 
Philadelphia, Yol. Hi. 1854-r6. V 

Shell transverse, somewhat broadly elliptical, tho hinge- line being 
sometimes shorter than the width of the shqll and the cardinal angles 
rounded : in others it is often equal to the greatest width of the shell, 
• and its form is semioval, with the lat/ > >'-! Auargins nearly rectangular 
to the hinge-line, the width being about .once and a half as great as 
the length. The cardinal angles ere sometimes produced in short acute 
altriculate extensile. . * 

Vehtral valve * trying from moderately convex iir the younger shells, 
to very gibbous in the older ones ; often a iittler flattened below the 
.umbo, and this plane space gradually widening to the front. Sometimes 
there is a shallow undefined depression al<kg. the middle of the valve. 
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The outline of the valve presents a very regular convexity* while it i* 

abruptly depressed towards the cardinal extremities, which* are flat* 

toned and a little deflected to the ventral side. 

I’iie dorsal valve is variably concave, sometimes followings nearly the 

contour of the ventral valve, but often very moderately concave or . 

* 

nearly fiat in the middle and upper part, and more (suddenly deflected 
towards the front and lateral margins, flattened at the cardinal extre- 
miti'es, and a little concave just below the hinge-line. 

Toe surface is marked hy numerous closely arranged slender subequal 
striae, which are bifurcated or. increased by intercalation, and are con- 
tinued oil the cardinal extremities to within a little distance of the 
hinge-line; beyond which, the surface is. marked by lameilose con- 
centric stria*. In well-preserved surfaces, the radiating striae are crossed 
by undulating concentric stria 1 * ; but in the greater number of speci- 
mens, these are not preserved, and the radiating striae have a fibrous 
appearance.* . . , 

The cardinal margin of the ventral valve is furnished with five, six or 
seven oblique tubular spines on each side of tire apex, though usually 
only three or four are visible. The ventra, area is usually narrow, subli- 
near, though often perceptibly triangulaij ; the foramen is pf moderate 
size, partially closed by a convex pseudo [ieltidium, and the lower part 
occupied by the cardinal process. The dorsal area is linear, often more 
than half as wide' as the ventral area, with a triangular space in the 
middle occupied by the cardinal process. 

The interior of the ventral valve shows strong, very diverging dental 
lamellae, a narrow median ridge with narrow oval occlusor muscular 

impressions, while the divciricator muscular impressions are wide and 
* • 
spreading; sometimes lobed or striate, . and not very strongly limited 

on the distal margins. Outside of these, are the broader vascular ,ar$as ; 

beyond which, and sometimes within their limits, the* surface is strongly 

pustulosc. The casts show the reverse of Ijhese features in a median 

depression and widely diverging dental impressions ; the surface being 

Probably from impartial rotation of tho gurflt&t by iron pyrttca. 


CHONETE8 OF THE HAMILTON GROUP/ ' ISA 

****■. ■ •• • . ’ . 
d<HSj>ly pitted outside of the vascular markings, and the margin strongly 

striate. In other specimens, the marks of striae and the pitted or punc- 
tate surface extend over the larger part of the surface, the striae sometimes 
continuing the apex. 

The interior of the dorsal valve shows deep dental sockets? with small 
ocelusor muscular imprints and wide vascular areas which are hut’ faintly 
marked? while outside of these the surface is strongly pustulose. There 
is a slender median ridge joining the base of the strong cardinal process : 
this process is deeply grooved in the middle, both on the inner and the 
exterior faoe, and the lateral process m on each side is separated from 
the central one' by a similar groove on the exterior or cardinal face. 
There is considerable difference in the length of this process in different 
individuals, and it is sometimes constricted below the lateral process; 
and in other specimens, the parts are equal. The ■surface is more or less 
marked by the exterior stria), depending on the thickness of the shell; 
and not urifrcquntly the concentric striae are beautifully preserved upon 
the interior surface. 

In the character of the surface striae, there are many minute diffe- 
rences among a large number of individuals. Sometimes an entire surface 
will bo seen to have the stria* gall bifurcating, or with few intercalated 
ones; while others have all or Jnearly all the increase by intercalation. 

The figures 10 a — g illustrate the principal varieties of form of this species, as it occurs 
in tho calcareous shales of the Har^Uon group iu Central and Western New-York.^ 
Figures 9, 11 and 12 are from the typical specimens of C, tuo/>ieyi l C. martini and 
C. maclurea of Norwood and Pkattkn, given for comparison with those of New- 

York. 

The species described by Mr. Con had as Sirophomena try r tails (loo. cit.) seems 
to me not specifically distinct from C. coronata. It is known in the eastern and 
central parts of the State, occurring in some harder layers, usually much com- 
pressed or lying in groat numbers together. The shell is generally partially exfo- 
liate^ 1 , or “prosen ts the interior surface, giving- the character described by Mr. 
Conxlad of “ minutely tuberculated ribs.” The oxtreme flattening of the shells, 
packed together in great numbers, is dne mainly to pressure ; and in the same 
localities,, a shell or cast found in softer shale outsidp of the mass, preserves a 
* moderate convexity. Under these ’different aspcc Vfc is not sufprising that thin 
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form should have boon regarded as a distinct species- The casts shew the imprest* 
aion of a strong cardinal process and widely diverging dental lamellae, with 
deeply pitted surfaces towards the exterior margin. Some of these forms arc illu- 
strated on figures IS « — d on Plate 21 ; and some of the larger individuals on 
Plate 22. - c * 

In those: specimens, the cardinal extremities are often extended beyond the 
width of the shell below, as shown in figure 13 b,c; but the greater number 
preserve a form similar to that given by Mr. Conb.au. 

T have before me at this time, through the kindness of Dr. Norwood, tho origi- 
nal specimens from which C. martini , C maclurea and/?. tvomeyi were described, 
as well as others corresponding to C. fittoni ; together with a considerable col- 
lection made by myself at the samq locality from which they were obtained. 
After careful comparisons of all those from tho western locality,* I am unable to 
recognize any specific difference among them; and they ‘ : [K>nd as closoly 
with C. co ran at a of New-YorV, presenting the same var’. •» of form, hinge-exten- 
sion, convexity, ami flattening or depression of the ; ae of the ventral valve, 
and the same variety in the bifurcation and intercalation of striae. 1 feel compel- 
led, therefore, to regard them all as varieties of tho eastern type. 

The C\ konincki of .Norwood and Prattkn, lam disposed to believe Only a 
vaiiety of tho same form. A specimen from tho original locality, near Jonesboro, 
Illinois, labelled by Dr. Norwood, presents no reliable characters for separation 
from some of tho specimens from the Bake-oven. 

The original of C. luomcyi, figure 9 a, b. of .Plato xxi, may be compared with 
tho young of C\ coronata , figures 1.1 a, b, of thoLamo plate; and C. maclurea , figure 
11, maybe compared with C. coronata, figuiy 10/*, and others of the same; 
while C ma rtini, figure 12, may bo compared /wi th C\ coronata in figure 10 c, or 
with figure 13 e. The C. littoni is intermedia#^ in size between C. tvomeyi and C, 
maclurea, and may bo compared with C. coronata , figure 10 g. 

The genera! aspect of ull tho western specimens, which are in limestone, is 
that of having coarler and stronger strife than the C. coronata of tho soft shales 
of the Hamilton group in Now- York. A careful measurement of the stria* on difTe. 
rout pants of the shell, in a number of specimens from tho central and western 
counties of this State, shows that they range from 9 to 15 strim in the space of 
two tenths of an inch; the majority # being from twelve upwards in the centre, 
and from nine upwifrds near the front and basal margin of tho shell. As a r rulo, 
‘the smaller specimens have the finer strioo'. 0 

Specimens C. twmeyi give from 9 to 12 striae in the space of two-tontljia of 
an inch : C. maclurea ? wliiSli is larger than C. tuomeyff gi ves 10 and 11 striae in 
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tho Mune apace; and C. martini, 12 afid 13 in tho middle* and 9 on the front. 
Specimens which were recognised by Messrs. Norwood and P» attest as C. coronata , 
from the same locality with tho precedifJjijj species, give from 9 to 12 striae in* the 
space pf two-tenths of an inch ; in four specimens, the number 0 occurring four 
titpes, 10'foui* times, 11 twice and 12 once. , 

. Chornies syrtaMs of Conrad gives from 8 to 15 striae in tho same space, one 
large individual (figured on Plate 22) giving 6 in front, 8 in the middle and 9 at tho 
side. The smallest specimen measured, gave 14, 15 and 16, while tho larger ones 
gave fewer striae (8 - 12) in tho same spneej^fheae measurements, if of any value 
at all, serve to confirm tho view that all these varieties are but a single species. 

Geological formation and localities. This species in its typical forms, occurs in 
the calcareous shales of the Hamilton group on the shores of Cayuga, Seneca and 
Canandaigua lakes ; at Moscow and York, Livingston county ; at Darien and 
Eighteen-mile creek, Erie county, and at other localities. In the form denominated 
C. syrtalis, it occurs in the harder shales at Cazenovia and llumilton in Madison 
county, in Otsego county at several places, and at Fnltonham and Summit in 
Schoharie county. It occurs in large numbers, associated wit h other known fossils 
of tho Hamilton group, at tho Bake-oven on the Mississippi river in Illinois. 


Choiietes logani, var. aurora. 

Chonctts loguni . N ouwoo i> anti Pejltten, .T our . Acad. Natural Sciences, Philadelphia, Vol. iii. 1855- 

(Memoir, pa. 30, pi. ii, f. 12, a, b t c.) 

The following description |is givdn as above A : 

Shell small, transverse .; ha\l ng its greatest breadth near the cardinal 
“ border. Dorsal valve inflat] d; without a sinus ; covered with about 
** thirty rugose ribs. Ears smajland scarcely separated from the dorsal 
“ vault; beak rather large and recurved. Ribs flattened and crossed 
“ by fine linos : many t»f them are dichotomous. Area and ventral 
“ .valve unknown. Traces of tubes can be seen on the cardinal edge, 
“ but the number cannot be ascertained. Dimensions : length, C milli- 
" metres; breadth, 9.”* . 


* Tli e fossil is cited |fl occurring in tho middle portion of the Mountain limestone m:rlc8 ; but I have 
this is^u iprrofK'pujJ^rgforen^v *nd I have since received specimens, labored by Dr. 
Mopwoop* from tho Oolitic beds of Buriu^ou, Iowa, The specie#, is probably limited in its upward rango 
to tbelowet qalcareoua bed * of Burlington, and to the same horizon in tho Mississippi Alley. I have given 
A very diffo-pept gpcticH Updcr Udspomc iudhe low+X^logica) Bcpor# r hATin^accoptcdIaboilcd apoc;uion(i 
as authentic, without relying on tho description fnd figure cited- • 

[ PjU^EONTOLOOY IV.] / 18 
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In the Tally limestone of Neve- York, we liavo a Cmonetes winch l am unable 
to distinguish by any positive specific characters from the C. logani of Burlington 
and other western localities.. "* * 

The shell is moderately concavo-convex, semiellcptical^ the length 
and breadth being about as 0 or 7 to 9 ; the cardinal angles scarcely 
extended beyond the width of the shell. The ventral valve is moderately* 
convex, sometimes gibbous a little above- the middle,. with the umbo 
prominent, regularly curving to the front and abruptly depressed towards 
the cardinal angles. The dorsal valve is regularly and moderately con- 
cave in the middle and lower part, and flattened towards the cardinal 
extremities. 

The surface is marked by from twenty to forty low rounded costae, 
many of which are dichotomous towards the margin. These costae some- 
times become obsolete towards the cardinal angles, but are often distinct 
nearly to the hinge-line. The entire surface is marked by elevated undu- 
lating concentric stria' which are sometimes equal to the bpace between 
them ; but, when partially exfoliated (and sometimes in other condi- 
tions), are narrower than the intermediate spaces. 

The margin of the cardinal area preserve four (or six ?) somewhat 
strong oblique spines ; the area isnarrobv. The interior of the dorsal 
valve is papillose, with a short cardinal process. Casts of the ventral 
valve are very convex in the upper partJkvith a narrow slit marking the 
place of the median septum, and, belov^this, preserving the marks of the 
bifurcating stria®, and sometimes the concentric striae are visible near 
the margin. • ' 

In the shaly and calcareous rocks of Medina county, Ohio, there is a 
similar, form of Chonetes, und i st in gui shabl e by. any external characters 
from the specimens from tlfe Tully limestone, except j;hat the cardinal 
angles arc sometimes a little more produced than is usual in that rock. In 
one specimen, equal in size to the largest fr^tn the Tujly limestone, there 
are about forty cost®* on the margin, and these are crossed by elevated 
jStrise of precisely the saTne character. In numerouscaats of the ventral 
Valve, in the some association, there are characters similar to those 
noted in the t Tully limestone specimens; the central dr upper convex 
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pbiftion being distinctly limited, while towards the ‘margin the Imprints 


of striae are a little more definite than in the others. Those slight diffe- 
rences between specimens occurring in limestone, and those in arenaceous 
beds, are u^poaost universal in other examples of identical species occur- 
ring in the different sediments. 

In the yellow sandstone of Licking county, Ohio, there are similar 
casts of Ciionetes ; and I have a piece of sandstone from near Bedford, 
Ohio, preserving several casts of the same species. These specimens from 
the several localities show, along the area line, the casts of five or six 
tubes on each side; the three inner ones ate parallel to the sides of the 
foramen, while the others are less oblique. The three nearest the apex 
are not known to be produced Into spines, but probably form minute 
pustules on the margin of tire area. 

In authentic specimens of C. logon* from Burlington, there is great 
variation in the convexity of the ventral valve ; the smaller and younger 
being moderately convex, while the older ones are ventricose. The num- 
ber of costae varies from twenty to forty. There are two Spines (and rarely 
indications of a third) oifeach side of the beak. The area shows evi- 
dence of the oblique .tubes observed in the casts. 

The interior of the dorsal valve is papillose* with the striae more or 
less strongly marked. The muscular and vascular impressions are often 
pretty well preserved. The cardinal process is short, and -supported on 
each side by an elevated ridge^ with or without an obsolete median ridge, 
giving the appearance presented by the cardinal process in some o.f the 
species of Sikeptorhynchus. 

We have, therefore, a species of Ciionetes, so far as wojjitn j u< (go by all visible 
features, ranging from tho Tally limestone to the base of the Burlington liioo- 
s tone ; or from the top of the Hamilton group to beds directly iu conjunction with 
tho base of the Carboniferous limestones, as known fu Iowa ami the Alissiesippi 
valley. 

I have been indebted^ in the first instance, to Leuyaiuj Li.ncki.aen, Esq., of 
Cazcnov%s for species of this fossil from DoRuy ter j and subsequently it was 
found by Mr. -Whitfield at Tally. 

. Geological formation* and localitiet. In the Tully limestone, at 'jbdly, Onondaga 
county, and at DeRuytor, Madison county, New-Yosk; in Cuyahoga, Licking and 
Medina counties, Ohio. Tho typical forms of t\e species* occur ^.Burlington, 
Iowa, and at Quincy, Illinois. 
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• CHONET.ES OP THE CHEMUNG GROUP. 

• Tn certain localities of the Chemung group, within the Stp.to.of New- 
York, there are numerous specimens of Cftonetbs ; but they occur in the 
condition of casts of the interior, or of impressions of the exterior of the 
shell. The strata containing them present all the phases of argillaceous and 
arenaceous admixtures, sometimes a soft evenly laminated shale, and 
sometimes a coarse ferruginous sandstone. The fossils therefore present 
a great variety of aspect, and very different degrees of perfection and of 
prominence in the characteristic markings. 

This condition, moreover, renders it" the more difficult to make satis- 
factory comparisons with specimens retaining the shell, and occurring 
in other kinds of sediment. Notwithstanding these difficulties, I have, 
after much labor, satisfied myself that the greater part of all the speci- 
mens found in the Chemung group may be referred to three of the forms 
described from the Hamilton group : these are C. scitula , C. lepida 
G. setigera. The two former, which I have "sometimes been disposed to 
regard as perhaps identical species, maintain in the Chemung group the 
same differences that they show in the Hamilton group. There are a few 
obscure remains which do not appear referable to the preceding, having 
more numerous striae than C. scitula and approaching in character C. 
illinoisensis. ( 

In the higher strata of the Chemung group in Chautauqua county, and 
in similar beds at Meadvfllc, Pa., a very marked and distinct species of 
Ciiqnetes has been found. In its larger examples it equals in size and 
has the 'general form of G. coronata of the Hamilton group, but is readily 
distinguished by having a truncate apex and the surface studded with 
slender spines. ^ 

In extending our researches beyond the limits of *the State of New- 
York, we fiiyt in the shales and sandstones of Eastern Ohio (which in 
part I regain as representing the Chemung group), one or two species 
not knowq in Ndw-York : JJheae, however, are associated with the Ohp- 
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netes logani, which I have shown to occur in the Tully limestone of New- 
York; and although distinct species, are not in themselves e vide woe of 
a higher geological position.. 

“From thl fact that the three species# first indicated have this great 
• vertical range, we might infer that they, wotold also show a wide geogra- 
phical range ; but this does not seem to hold true regarding them, in the 
line- of exploration* which has been followed. 

The Cftonetes aJronata which is known in Eastern, Central and Western 
New-York in the Hamilton group, is also known in the same horizon ixi 
Illinois and Iowa ; but it has not been recognized in the Chemung group 
of New-York, Pennsylvania or Ohio, nor elsewhere in that horizon. 

If we regard the Chonetes pusilla as a variety of C. laticosta or C. deflceta, 
that species has a wide geographical -range, siuoe it occurs on the Missis- 
sippi river in Illinois; but it haji not been found in New-York or else- 
where above the horizon of the Hamilton group. On the other hand, the 
C. logani, which begins its existence in the Tully limestone or the upper 
limit of the Hamilton group, ranges on the west to the base of the Car- 
boniferous limestone, though unknown in the Chemung group of New- 
York. ' x 

I may, in the subsequent pages, call attention to other slmilnr examples, in 
reference to geological and geographical distribution of species. 

C'honetes scitiila. 

i 

' ■ . •• PLATE XXJI. • 

[Reference page 130 of this voldme.] 

This species, in the shaly beds, preserves impressions of the exterior 
and casts of the interior, showing the characteristic surface markings, the 
spines of the area margin, etc. * 

In the coarser sandstones it is somewhat larger and coarser in its mark- 
ings; and sometimes the stri® are nearly equal, presenting a character 
of surface observed in the Hamilton group. , 

The casts of the ventral valve show the filling of the minute • tubes 
which correspond to those seen in the shell of the specimens from, the 
Hamilton group. 



1<*3 PALEONTOLOGY OP NEW* YORK. 

€ 

This species occurs in the lower hods of the Chemung group near Trumans- 
burgh, ami ut (lie Inclined Plane near Ithaca; at Painted-post and along the line 
of the Blobsburgh railroad to Pennsylvania; at Graas-valloy and Connewango in 
Cattaraugus couuty ; at several localities in Chautaqua county, I^pw-York, and 
at Meadville, Pennsylvania. * * . 

Clionctes leptda. . 

plate xxii. 

[Chunetes leptda, p. 132 of this volume.] 

This species occurs in the Chemung group, mostly in the condition of 
casts ; and is distinguished from the casts of C. scitulu by its smaller size 
and mesial depression. 

In one or. two localities it has boon found with the shell preserved, 
and will probably be found in this condition in many places in the 
freshly, quarried stone, beyond the influence of the weather. 

The principal localities where it has been observed in this group are 
Great- valley and Connewango in Cattaraugus county, and Forestville in 
Chautauqua county. Itarely it has been observed in the specimens from 
Meadville, Pennsylvania. 

• • 

Clioiiefes setigera.. 

PLATE 3XII.| 

•sS ^ • % 

[Changes $ctigi;ra y p. 129 of this volume.] 

This species, which occurs in the Marcell us and Genesee slates, has 
not been found among the collections from the Chemung group in New- 
York ; but it occurs associated with C. acitula, and other fossils of the 
Chemung group, at Meadville, Pennsylvania. 

The spec iirtcns c con sis t of casts of the ventral valve and impressions of 
the exterior of both valves. When the cardinal spines are present, the 
species is readily identified ; but it may be distinguished from C. scitula 

* r ' " ♦ 4 (. ' t 

by its greater proportional length, and by the rounded coarser striae, and 
usually greater conve xity , of take ventral valve towards the apex. 
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Chonetes muricatus (n. s.). 

.% PLATE XX IT. 

Shell of medium size,, seraielliptieal, fhoderately or sometimes deeply 
concavo-convex : hinge-line usually less than 'the width of the shell, 
with the cardinal angles rounded. «* 

Ventral valve moderately and regularly convex, sometimes gibbous; 
* sides often nearly straight or a little inclined towards the hinge-line; 
the front broadly rounded, somewhat flattened towards the cardinal 
extremities which are indistinctly auriculatedj frequently pbliquely 
truncated on the umbo, with the apex slightly raishd above the hinge- 
line. Area narrow, sometimes attaining a greater width, and extend- 
ing to the cardinal extremities. 

Dorsal valve moderately or deeply concave and following essentially 
the contour of the opposite valve, being a little shorter on the hinge- 
line, which is marked by a very narrow linear area; apex obliquely 
truncated, corresponding with the ventral valve. 

The surface of the ventral valve is concentrically striated (probably 
only by the lines of growth) and with wrinkle's along the cardinal mar- 
gins, which become more or less obsolete on the body of the shell. The 
cardinal margin of the ventral valve is usually marked by a row of about 
four to six spines on each side of the apex, while the folds on the ears 
are similarly ornamented. On the body of the shell, the spines seem to 
have been - more sparsely distributed; but towards tjie basal and baso- 
lateral margins they are closely disposed in concentric rows. The spines 
on the body of the shell are slender, and apparently of moderate length. 
" X have not been able to discover spines upon the dorsal valve, though 
concentric wrinkles mark the cardinal angles in the same manner as on 
the ventral valve^ and the exterior is indented by Cossets which cause 
pustules on the inner surface of the shell. 

The specimens consist of casts or impressions of the interior and 
exterior.; and the characters are drawn fr®m* these, and yom wax im- 
pressions taken in the natural mould. 
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The east of the ventral valve shows a sub-linear or low angular area,* 
witli*a narrow foramen which has been covered by a psoudo-deltidium. 
The apex is bilobed, and there are cavities made by the teeth; and 
proceeding a little obliquely from these are gradually deerenling grooves, 
diverging a little from Ahe hinge-line, indicating an oblique ridge in the 
shell. From the outer extremity of these marks, a curving line parallel 
to the lateral margins of the shell indicates the limits of vascular impres- 
sions. The occlusor muscular imprints are two narrow elongate subtri^ 
angular or semioval scars, and directly below are some minute vascular 
markings which separate the wide llabelliform divaricator muscular im- 
pressions : those are faintly striate, and, when well preserved, are dis- 
tinctly lobed, though usually not well defined on the exterior limits. The 
entire surface is striate-punctate. 

The interior of a dorsal valve retaining the shell is papillose, becoming 
punctate on exfoliation, and showing pustules on the anterior margin. 
The impression of the exterior sometimes shows a truncate apex and 
the imprint of a cardinal process which is bilobed, and each division 
again divided (as shown in the figure). 

A cast made from a mould of the interior of the dorsal valve (fig. 00) 
shows a slender median septum, which terminates in the cardinal pro- 
cess (the two principal lobes only being shown in that view). From near 
the base of .the process on each side proceed the reniform vascular 
markings. The occlusor muscular impriftts are minute elevations on each 
side of the median septum. The entire inner surface is striate-punctate. 

a 

The larger specimens are usually moderately convex ; but some smaller 
ones are rather gibbous, possessing otherwise the characters of the larger 
individuals. , 

This species has the general form and proportions of Chonetes Jischeri ; but is 
distinguished by the broadly truncate apex, the wrinkles on the ventral and dor- 
sal valves, and more especially by the presence of spines oh the ears and upon 
the body of I he shell : it has likewise a mftre distinct area on the ventral valve. 
Hie C. fache'Jf the apex* of the ventral valve often* somewhat* unequally de- 
pressed, and Ipmet^nes apparently a little irregularly produced and subtruncate ; 
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While its surface markings, when entire, consist of fine closely arranged strips, 
and in a partially exfoliated condition it is marked by two sets of excqptrio 
lines crossing each other, which give a very peculiar aspect ; while tho absence 
of spines upr^n the surface readily distinguishes it. 

I have seen that species only from tho bods^bolow the Burlington limestone, at 
Burlington; and we do not know wlmt modifications may take place in its cha- 
racters in distant localities. 

The .jCkonetes muricatn , in its truncate apex and spiniferous surface, has tho 
external aspect of Stropuajlosi a ; but a careful exaroi nation show's all the dis- 
tinctive features of Chonrtks. A single specimen, partially preserving tho shell 
on the hinge-lino, shows an area on tho ventral valve of .nearly a lino in w idth iri 
the centre, the dorsal area being about one-third as wide. 

Geological formation and localities . In tho arenaceous and somicalcnreous beds 
of the Chemung group, at Ellington in Chautauqua comity, Now-York; and at 
Rfeadville, Pennsylvania. 

In addition to the species which are clearly recognised in the Chemung group, 
there are oasts' of the interior and impressions of t ho exterior of one or two 
others- which cannot be satisfactorily referred to any known forms, and which 
are not in a condition to be described as distinct species. 

In the pastern part of Ohio there is a species of Chonktfs occurring in beds 

from sixty to one hundred feet below the Carboniferous conglomerate, and in a 

position somewhat higher than the beds from which tho principal part of tho 
- * 

fossils in New-York are obtained, which bears a closeirescmblsnco if not identity 
with the C. ill in oi sen sis. It occurs in association with C. logoni, and is distinguished 
by its larger and more gibbous form and finely striated surface, having from 80 
to 120 fine subequal stria* uptfn the surface of the ventral valve. When exfoliated, 
the surface is finely and regularly punctate between the sfrio;. The cardinal 
margin bears three or four slender diverging spines on each side uf tho beak (not 
“ fivo or six oblique spines on each side of the bonk*”) as in <7. illinoisenitis. 
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REMARKS ON THE GENERA PRODUCT US AND STROPHALOSIA. 

f. 

A mono the genera of the Family ProiujctId**, there are recognized at 
the present time the following : Chonetes, Prodvottjs, Stropualosia and 
Aulcstegbs; the two latter being considered by Mr. Davidson as sub- 
genera of Prodcctub. 

The Genus Ctionetes has already been noticed in the preceding pages ; 
and from its marked .characters, there is usually little danger of con- 
founding it with any other of the Productidie. The Genus Productls, in 
its typical and varied forms, is characteristic of the Carboniferous period : 
a few species are known in the Permian, while other similar forms in the 
Devonian, which were tormevly considered as Ppopuctbs, have lately 
been referred to the genus dr subgenus Stropualosia of Prof. King. 

Produc tl-s, which is the oldest established genus, includes species 
described as semicircular or semioval concavo-convex shells, with spini- 
ferous exterior surface, straight hinge-line, without an area oh either 
valve, and without- teeth or sockets. The interior characters, though with 

- - W » 

a general resemblance to Stropiiodonta, have in addition certain other 
points by which they are distinguished. Notwithstanding that the spe- 
cies of Proddctus have usually the shell more or less closely studded 
with spines, and generally a row of spines just below the hinge-margin, 
of the ventral valve, there are some spfeies referred to this genus which 
are nearly destitute of spjnes, and others upon which no spines have 
been detected except, on the ears or near the. cardinal margin. Species 
having this exterior character are usually more extremely gibbous or 
ventricose in the ventral valve than any species of Lbpt^sna, Stropho- 
donta or Ctionetes, and the dorsal valve is more deeply concave. 

Stropualosia is described as differing externally from Pboductus in 
sometimes having a truncate apex, and by the presence of an area of 
greater or less extent on? each valve, with a foremen which is more or 
less closed iy a deltidiurh. the interior, it is said to be characterized 
by teeth in t^ie ventral .va lve and teeth-socketa in the opposite valve; 
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while the disposition of the reniforra vascular impressions of the dorsal 
valve is a distinctive feature. ' t 

In reference to the Genus Productus, Mi*. Davidson remarks os fol- 
lows : * 

» * 

“ All well authenticated species of Pnonuc cvn, hitherto oxaminod, have shown 
“ themselves to be edentulous ; but whether this character was general and 
“ without exception, may remain a question for further consideration : anyhow, 
“ the dorsal valve must havo turned on its hinge-line with as much precision as 
“ in Chonktes, which possessed regularly articulating teeth. It has been often 
“ assorted and believed that Pkoductus might, bo distinguished from its subgenora 
“ by tho total absence of an area ; and although this is the prevalent character 
“ of the genus, still in certain species, such as P. sinuatus, a perfectly developed 
“ area is generally present in tlio ventral valve. There exists also an occasional 
t{ tendency to the formation of hinge-area in several species ; as may bo seen, for 
“ example, in tho remarkable example of P. semiretrculatus , of which a repre- 
“ sontation is given in Plato xun, fig. 5.”* 

These observations of Mr. Davidson are of later date than his “ Intro- 
duction to .tho Natural History of’ the Brachiopoda.” 

One of the important features of distinction between Productus and 
Sirovhalosia has been stated to be the different disposition of the reni- 
fotra vascular impressions in the dorsal valve. T]je accompanying figures 
represent this character in two species of the latter genus, as given by 
Mr. Davidson in his Introduction. 

8 




Fto. 8. Sibomxloma aoipruwu. Fio. 4. Snaoinsiosu. uojuusiasa. 

In examining the species occurring in the higher formations of the New 
York rocks, which I had supposed might be referred to the Genus Strovha- 

v * 9 " ' + 

"■ 1 “ •" "» — — : — — ~ — ■ r— — ~ ; 

• Monograph of British GsrbonMferons Brtcbhpodt, p. 136^601. / 
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Loai.v, I find evidence' of a narrow area with small teeth and sockets in 
the greater number of the species y although these features do not usually 
appear, except upon the most critical examination. The di&posi-tion of 
the reniform vascular impression, however, does not correspond with 
that of Stkopjialosia ; but in all the species where this feature has been 
observed, it is similar to that shown in figures 5 ‘and 6. 

6 ■ 6 . 




Fia. 6. I'KOTH^CJUKLLA OHt/STA. FlGk 0. PRODUCT KUL A P ini A TV 1, A. 

B C. Tooth- aoc ket ami socket plate. ( Ealargcd to two diameters) . 

J. Cardinal process. O. Anterior and posterior oCfclusors. V. The reniform vascular impul sions. 

V*. 1 his letter refers to the faint diverging impression proceeding from the extremity of the mesial sep- 
tum of j\ onus t a. A similar marking has been observed in another spocics, but no connexion with tbo 
reniform vascular impressions has been observed. 

Neither of these species are known to have the apex of the ventral 
valve truncated. In another species, with extremely gibbous and arcuate 
ventral valve and deeply concave dorsal Valve, the disposition of the 

reniform impression is precisely like those illustrated; and in none of 

• • 

the species under investigation have we seen the least evidence of reni> 
form impressions like those of figures 3 *and 4, which are illustrations of 
Permian species of Stropiialosia. 

It is clear, therefore, that this Character could not be relied, on for 
distinguishing the getius, if we were to include in it our Devonian' spe- 
cies ; for in the three species* referred to, the imprint has the same direc- 
tion and termination as shown in» Aulostjeoes, except perhaps that* the 
muscular scars may "bo a little nearer the hinge-line; %nd in this respect 
it is not very dissimilar to some species of PRODUCTUSj as shown in ip. 
coitatus (figure 7).f ^ 

• ■ W - — — ■ 11 " > '■■■ " * 11,1 1 .' .. ' ■ kw . — rf ... \ *m „ m i f h i i itl l, 

* Product * « lonfopinttV^nd P. pustulofu* have A fwmilarform of kb*t r#nlform impress ion. See Datio* 
tON t Monograph o/^rUMCarbou^grous Brachiopod*. 
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•i’ have moreover Ascertained that the American forms of P. costatus 
have often a well defined area on the ventral valve, and a narrow ,*irea 
on the dorsal valve, extending nearly the entire length of the hinge-line ; 
and in som^ specimens, this is as distinct as the area of Stropiiodonta or 
of Chonbtks. There is df course a foramen, which is open in the examples 
observed ; though in Mr. Davidson's figure of P. srmirctirulatus, cited 
above, the foramen is closed by a deltidium. The specimens of ventral 
valves of Productus, which I have been able to examine, have no true 
teeth or extensions From the margins of the foramen; but sometimes a 
callosity extends obliquely backward and unites with the interior of the 
shell, being in fact as much a representation of dental lame 11m as we 
have in some species of Strophodonta.* The accompanying figure 8 illus- 
trates the hinge-area of P. costatus ; and figure 7 is of the interior of a 
dorsal valve, showing. the muscular and vascular impressions. 

7 « 



Interior of the dornal valve to show the re nf form Dorsal vio v of a specimen allowing 

vascular impre*ftioDo, cardinal process and t^q the biugo-area, 

obUquo callosity O. 4 ■ 

Thus we sec that the species referred to Productps may have all the 
characters of Strophalosia except the hinge-teeth and sockets, and the 
disposition of the reniform impressions ; while the New- York Species, 
possessing teeth and sockets, .have not the disposition of the reniform 
vascular impressions which are given by European authors as characte- 
ristic of Strophadc/Sia. 

In glancing at the species of Productidse illustrated on Plates 23, 24, 

* Sea Strophodonia drmtna, 8, rtrerta, 8. %a«ted And 
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25 and 20 of this voltime, one cannot fail to bo impressed with* the pre- 
vailing greater width on the hinge-line, and consequent modification of 
form in the American Devonian species, as compared with the Stropua- 
Losf a ol* the Permian system in Europe. But while the greateC part, and . 
perhaps all of these, have a narrow cardinal area and small hinge-teeth 
and sockets, I conceive that their exterior character and expression are 
much more like true Produotus than are the Permian species of Stropiia- 
losia ; and one of the most marked features consists in the conspicuous 
oars with rows of spines, as in Carboniferous Producti ; while their 
anterior extension and highly arcuate forms assimilate them much more 
with Promjctub than with Strqphalosia. 

In the Upper Heldcrberg group, the Productidm of this character 
make their first appearance in the American geological series, and con- 
tinue with increasing numbers through the successive formations to the 
Carboniferous limestone. There are a few individuals of two species in the 
. Corniferous limestone, and more in numbers of individuals and of other 
species in the Hamilton group ; hut it is difficult to find specimens in a 
condition favorable for satisfactory investigation. A few specimens have 
been obtained entirely separated from the rock ; but nearly all are 
imbedded, with the ventral valve adhering to the matrix so that the 
hinge and interior structure can rarely be seen ; while the dorsal valves 
almost uniformly adher4 -by their exterior surface, leaving only their 
interior for examination. 

t % 

In the Chemung group, the specimens oceu$ mostly as casts of the 
interior and impressions of the exterior, and these are frequently much 
distorted. In some of the softer compact shales of this group, we find the 
shell partially preserved, but still in such condition that the entire cha- 
racters cannot he discovered ;* and it is only in some fresh exposures of the 
semicaJcareon,* bands that we are able rarely to obtain specimens of more 
natural appearance and better preserved surface. • 

Under circumstances of so much difficulty, it is with much hesitation 
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that I approach the final disposition of the species of this character in 
our formations.* » 


It wotild^appear that the Genus SraorirALoaiA has been founded upon 
characters derived entirely from Permian species, in which the interior 
structure has been well preserved. Of the few European Devonian species 
Of this genus which are cited, I have seen no illustrations of the interior ; 
and these have probably been referred to. the genus from the generally 
similar form, the presence of a narrow area, and minute teeth and sockets, 

■y 

which are characters found in identical or similar forms in the American 
strata. It is probable, therefore, that bad the interior of these species 
been observed, they would not have been placed among the Permian 
Stkophalosi m, but rather among the Pkoducxi, to which they seem more, 
nearly allied.f 

It appears to me that wc have in the Devonian period the incipient 
manifestation of the produotidian type, which became modified in the 
later Carboniferous period, whore, with conditions favorable to its exces- 
sive development,* it has assumed extravagant forms and proportions, 
but hero and there indicating the characters of its prototype in the 
presence of an area and foramen, among species of a genus which is cha- 
racterized by the absence of these features. In the still later Permian 
. period, with changed conditions, we have an*^proximato return to the 
earliest forms of the species, or to the prototype ; and in reality the 
foundation of the genus lies in % the Devonian forms which have been 
referred to Stbopiiaiosia. * 

* 

It would appear that the presence, rather than the absence of charac- 
ters, should be the foundation of generic description and determination ; 

* The so who have th6 host right to criticise the work, from lytving themselves labored in a similar fluid, 
wtH appreciate the difficulties to be encountered 5 aud they will only need to be assured of my earnest 
Intention to dispose of the 'species without prejudice or partiality to previously expressed opinions. With 
larger coflnetJons before me than I had when originally describing the specif under tho preceding genera, 
I have seen cause to modify In some instances the views formerly maintained, and I believe I have shown 
ho leniency towards species proposed by myself on insufficient materials; but I am quite unable, at the pre- 
sent time, to roduce tbo sped ies of this typo from theso' ’formations *to tlfe limits indicated by European 
authors who have examined American collections. 9 - 

t Frof. Urn Kontncs:, in his At Recherche* do* Animaux fossils/’ has not rey ghteod the Genus Srao~ 
rSAtostai and thed^eyoiiian forms similar to those of our rocks arc s h irifljJACod under Paonucrirs. 
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and in that view Pboovctiis possesses fewer, characters, and in the absence 
of hipge-area, teeth and sockets, is less complete than the forms pos- 
sessing these appendages. Nevertheless the great development of forms 
and number of species constituting the Genus Produotus (luring the 
Carboniferous period, has acquired for it the importance and distinction 
which it must retain ; and any subdivisions proposed must have reference 
to the characters of this genus as established. 

On a critical examination of the genera of the Family. Productidm, 
we shall find that Choke tbs is distinguished by well-marked and impor- 
tant characters ; having au area on each valvS and a row of spines upon 
the margin of the area of the ventral valve, which is or.e of the distin- 
guishing external features, though it has. been ascertained that spines 
sometimes occur upon the body <ff the shell. 

m 

The separation of the genera or subgenera Strophalosia and Atjloste- 
ges from Frodvctcs is based upon less important differences. The former 
has an area on each valve, a foramen in the ventral valve covered by a 
deltidium, with teeth and sockets, while the reni form 'vascular imprints 
have a different direction and termination. The latter has a wide area 
on the ventral valve, a foramen closed by a pseudo-del tidium, wjth.no 
teeth and teeth-sockets, and with the reniform vascular impressions 
extended far towards thexsaierior margin of the valve, and sometimes 
abruptly recurved.* The* typical speoies of Aulosteges is very similar to 
Strophalosta in external form. Both are from the Permian system, and 
the differences between tlicirt consist in the presence or absence of teeth 
and sockets, and the different direction of the reniform impressions. 

While the typical and fully developed forms of Strqthai»osla in the 
Permian •System have a large area on the ventral valve, with a narrow 
area on the dorsal valve ; ulf the New- York species have a very narrow 
area on each valve (often so narroVv as to be no greater than the thick- 
ness of the shell), with the other general differences pointed Out. These fea- 
tures alone might noj; be sufficient to indicate a distinct group ; and a 

* The disposition of the reniformimpresafions is not essentially different from that of some species of 
F«optjct»si and the presence of an area%nd covered forafrum, and the abueiHse of teeth and teeth ~eocket* 
ere the distinguishing ^ 
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little extension of the characters of Propuctus or of Strophalosia might 
• include them; but while Strophalosia and Aulostkges remain dis- 
tinguished by such small differences, these forms also, I conceive, 
should be separated from the former, ’both on account of the ex- 
ternal differences and from the direction of the reinform vascular 
impression, which has been regarded as an important feature in the 
Productid®. These differences I consider as scarcely less important 
than those upon which the other sub genera have been separated; and • 
from their external form and internal structure so nearly resembling 
Prooitctls, I would propose' for the Devonian species having- narrow . 
hinge-areas and small teeth and sockets, with reniform vascular impres- 
sions of the form of those illustrated, the name £uodcctella. 


JSubgrnUs Prodnctilla (n. s.g.) 

Shells having the genei'al form of Produotus, but uniformly with a nar- 
row area on each -.valve, a foramen or callosity on the ventral area,* 
small tepth, and more or less distinct teeth'-sockets. 

The reniform vascular impression*, rising from* between the anterior 
and posterior occlusor muscular impressions, curves gently outwards, 
and following a curvature somewhat parall el w ith the margin of the 
shell to below the middle of its length, is abruptly recurved, and the 
extremity turned A little backwards teminates about half way between 
the margin and the anterior extremity of the mesial septum. 

The cardinal process, seen from the inner nide, is bilobed, and from 
the exterior side each of these divisions is usually bilobed. 

These shells differ from Sthomuxosia in iho extremely .narrow linear cardinal 
area, greater extension of, the bingo-lino, more extreme arcuation or vent rioosity 
of the ventral valve in many or most of the species, and especially in the direc- 
tion and termination of the reniform vascular impressions, which resemble those 
of Aui.oaTKG'tas and of^some species of Paonccrns, It differs from Pkotmjctos in the 
constant preaenco of an area, hinge-teeth and sockets. 



tome specimens. the impression only remains, and there is the apj^arjhce or a narrow indentation below 
the beat, so th«u it is impossible, to detormlne whether tho forairicn h*s^|psn open, or ciofto-i by a 
doUiiUttmi- i "' ’■ ** 

• . ' [ PaLjnoKTOhooY IV.] . 20 
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PROD l T OTE \AtJR OP TIIE CORNIFEROUS DIMES TONE AND JiAMILTON 

. . GROUP. 

Productella subaculeata. 

PLATE XXIII. 

Prodvctu* subaculcatu* : Murchison, 1840,* Bull, de la Soc. Geol. do Franco, Vol. xi, pa. 255, pi. 2, f. Qa,b,c. 

*Lept*?iafragarja : J. da G. Sowkrby, 1840, Trannac. of the Gaol. Society of London, 2d aeries, Vol. r, 

pa. 704, pi. 56, f. 5 and 6. 

— -oblongaf : Idem, Ibid, pi. 63, f. 29; not Pander. * 

Product a ^Phillips, 1841, Pal. Fobs, of Cornwall, pa. 50, pi. 25, f. 100. 

Prud-ucius spinuloau* (partim) . Dk KoninIk, 1845, J)esc. don Anim. foss. dn terr. carb. de Belgium, 

p. 183 (fig. exclnsls) ; not Sow^RBr. 

subaculeatv* (partim) : 1 )k VkUnkijil, 1843, Russia and tho Ural Mountains, Vol. ii, pa.. 282, pi. 16, 

* . f. 0, a, b, e. 

(partim) : D« Kicvah-umno, 1810, Koise in das Petselyira-land, pa, 203, pi. 199 (fig. ex.). 

Strophalosta suhaculv.aia : Kino, 1845, Ann. and Mug. of Nat . History, Vol v xviii, p. 28. 

Productus Rubai'vUatu* : 1>e Konfnck, 18-46, Mem. de la Soc. royale dea Sei. de Liege, Vol. iv, pa. 240, 
* ' pi. 16, f.4 a — d. 

tl u Dr. Konikck, Kecherces »nr les Anim. fossiles, 1847, pa. 142, pi. 16, f. 4 a, b,t , d . 

Ventral valve gibbous^ length and breadth about as seven -to eight.: 
hinge-extremities angulated, and the margins being contracted a little 
below form small ears, while, below this contraction the sides are 
regularly curved and the front is brtjadly rounded. The umbo is con- 
siderably elevated ab/ve the hinge-line, and the apex incurved. 

Surface marked by closely arranged concentric striae, and studded with 
slender rounded spines. On the upper part of the shell, and on the 
ears, these spines are round at the base, and rise directly from the sur- 
face. On the middle and lower part of the valve, there is a slight ele- 
v&tioij of the surface a little &bove the base of the spine, but not a de- 
fined ridge. The number of spines on*the individual figured has been 
sixty or more. . • . " . . 

The following is*the description of this species, givjnby.DE Kontnck : 
“ Shell small, semigloboso, rounded. Dorsal valve not sinuate, very 

“ gibbous, rather re^ulcCrly arched. The surface is ornamented -with a 
great number of very faint striae of growth, and scattered over with 

f ‘ tubes of which t7fere«usually remains only tho circular or slightly elon- 
f 
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“gated bases. The distribution of these tubes haf/no regularity : they 
“ are cylindrical, rather short, and appear to luiye followed a direction 
“ parallel the curvature of the valve : they'are more closely arranged 
“ towards the little ears than upon other parts of the surface, and, upon 
“ each side of the beak, form a range of four or five tubes directed back- 
wards, expending a little distance beyond the cardinal line. The ears 
“ are very small and fragile, and are terminated exteriorly in an obtuse 
“ angle. The cardinal line is thorter than the transverse diameter. On 
“ careful examination, we observe an extremely narrow area, divided in 


“ the middle by a triangular opening which is obliterated and hidden by 

“ the beak when the shell is placed upon its dorsal valve. Nevertheless 

“ the beak is very - short and little prominent, although gibbous at a 

vt little distance from its extremity, and neatly separated from the 

“ ears by a sudden curve. The ventral valve is entirely embraced 

“ by the dorsal valve, in which it is. deeply inserted, and which it.fol- 

“ tows in all its contour : it is garnished with some concentric wrinkles, 

u somewhat strongly defined upon the ears and upon the sides. Little 

“ rounded fossets are irregularly distributed, and correspond to the ori- 

“ gin of the tubes of the other valve.” ' 

« ' 

“Dimensions. Average length, 16 millimetres. Proportions of length, 
breadth, height and thickness=100 : 113 : .65 : 20. The total number of 
tubes varies from 25 to 60.” • . 

* t 

Prof. PeKoninck remarks that this species is known in America by the name 
of Strophomena lachrymose.. Tko Strofhamena lachrymose of Oonraw w-m described 
from the Chemung-narrows in Ncw-York, and is a larger shell, with different cha- 
racters from any one known to me in the Corniferous limostono of New- York or of 
the West, and does not at all resemble the figures of P. subaculeatus given by this 
author. ‘ 

Geological formations and localities. This species lias been cited by M. DeVkr- 
NEinn as occurring at Charleston landing and Lewis creek in Indiana, and as tra- 
versing the Hamilton, Portage and. Chemung groups. TJje specimen figured on 
Plate x&iii is from the Corniferous .limestone at Jeffersonvillo, Indiana ; and I pre- 
sume it identical with specimens from Charleston landing.. 

I nin unable to identify it with any species in the (Hamilton and Chemung 
groups of New- York, though resembling some of ^heflae wiich I have placed under 
P. shumardiana. A larger collection of specimens maj peesibly show a passage 
from the one to tho other. ' - 
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‘ Productetla navicella. 

• * * ' . 

/» 

Prociuctug na vice Pa : II axl fix Tenth Report the gtafco Cabinet* p. 172. 1857. * 

Shell small, subelliptieal ; length greater than width : hinge-line a little 
less than the greatest width of the shell. . ’ 

Ventral valve extremely gibbous in the middle, arcuate : beak very 
much incurred and projecting a little below the hinge-line. The umbo 
is elevated above the hinge-line about equal to one-third the length of 
the shell : sides sometimes nearly parallel for one-half their length 
below the hinge-line, sometimes gradually curving outwards. Dorsal 
valve extremely concave. 

Surface marked by tine undulating concentric stria), which are some- 
times interrupted by irregular lamellae. On the umbo and the cardinal 

6 » 

extremities there are numerous minute cylindrical spines which rise 
almost directly from the surface, or with a scarcely perceptible ele- 
vation of the surface just above them. Below the -umbo, the ridges 
above the spine-bases become more elongate and conspicuous, while 
on the middle and sides of the valve, and towards it's lower margin, 
these become elongate costae ; and from them rise rounded spines, some- ' 
times interrupting the qpw&nuity of the costae, which at other times 
continue below the spine with some abatement of their strength: 
.There are rarely spines rising from between the cost®, and sometimes 
the latter continue for spme distance without spines. . _ 

The specimens referred to tfiisspecios are distinguished by the narrow elon- . 
gate form and extreme . arcuatiou. No area, teeth or teeth-sockets have been 
observed, os the specimens are not in a condition to admit an examination of . 
those parts. -. . • • ’ . 

The typical specimen is from -the Hamilton group*, and I have referred’ to the 
same species several specimens of simil&r form and proportions from the Cornife- 
roue limestone, which are more distinctly marked by continuous radiating coatre, 
some of which are bifurcated on the sides. All- the individuals now. referred to 
this species are small shea’s ^ud though we might suppose the conditions in. the 
Comiferous limestone to tfaveH>e^n favorable to their development, yet no speci- 
mens havo been foufad lacge^ than those figured on Estate xxtii. * .'*• 
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r MQ!i« or two specimens of larger dimensions in the Hamilton group have a airui 
iar Burface-marking, but a different form. 

« • 

Geological formations and localities. In the Corniferoua* limestone in Schoharie 
county, andtjin tho Hamilton group at Moscow and Pavilion, New-York. 

* , » 

* Prodilctella sliumardiana. 

* PLATE XXIII. 

Product** r.h*m*rdiOvM* .* Hall, Goo t. Report of U»wa, Vol. 1, Part i! f * pa. 4 Oft, pi. til, f to, and pi. vii, f. i . 
Product** *pinulico*tu * (.in part] : Hall, Tenth Report on tho State Cabinet, p. 1711. 1867. 

Product** concentric** ; Hall, Tenth Report on the State Cabinet, p. 180.* Geological Report of Luva, 

Vol. I, part il, p. 617. 

Product** pyoddatu* fpartim*vel totuinj : Hall, Geological Report of Iowa, Vol. i, i>art il, p 408. 

Spell* concavo-convex, subhemi spherical, wider than long : hinge-line 
nearly or quite equalling and sometimes greater than the width of the 
shell below. 

Ventral valve very .convex, gibbous in the middle and on the umbo, 
which is abruptly narrowed towards tho beak, and the apex incurved 
over the hinge-line ; the sides abruptly depressed towards, the cardinal 
extremities, which are flattened, and more or less auriculate. In one 
specimen observed, the apex is minutely truncate, and there is a 
barely perceptible line at the junction of the* two valves, which indi- 
cates An area. . - ... 

Dorsal valve concave, often corresponding essentially with the ventral 
valve ; but -sometimes nearly flat in the upper and central portions, and 
abruptly deflected towards .the margin. 

‘ The surface of the ventral valve is marked intermittent radia ting- 
ridges, gradually rising from the surface and terminating below in 
elongate spines; while upon the upper part of the . shell, about -the 
* umbo, there are scarcely- perceptible elevations of the surface above 
the bases of the spines. There are sometimes one, two, or ipore spines 
upon the ears, l^ut this does not appear to he a constant character : 
the entire surface is marked "by close concentric undulating, striae. 

• m&ftktologtal Import of Progress referred to la thfa and one lihw Instances was communi- 

cated totko Governor as the taw required, but H waa not imbHatfcd, and-tbe matter was Incorporated to 
tbevdBittea'dtod. ^ 
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The dorsal valve fa marked by few or many .interrupted radiating , 
ridges, but no spines have been observed attached to them. 

The specimens arcfusually fronrf half an inch to six-tenths of an inch 
wide ; one well-formed specimen measures jV inch in length and inch 
in width. . * 

The interior of the dorsal valve is often pretty regularly convex, and 
sometimes nearly flat in the upper part and abruptly deflected towards 
the front. The surface is marked by interrupted ridges and fine concen- 
tric striae, with a bilobed or bifurcate cardinal process and faint indica- 
tions of -teeth-socketa.* The muscular impressions have not been dis- 
tinctly observed ; but the reniform vascular impressions in the Iowa 
specimens are similar to others of the genus. The interior of the ventral 
valve is unknown. . 

After a careful " comparison of specimens from tho Oorniferous limestone and 
Hamilton group, wilh those from Burlington in Iowa arid tho town of Louisiana 
in Missouri, I am unable to find any differences which I believe to be of specific 
importance ; and am therefore compelled to regard those of Now-York as identi- 
cal with those of the West. A specimen from the Goruiferous limestone of Ohio is 
scarcely distinguishable by any character of form, or even in the color of tho rock, 
from specimens of the Oolite limestone at Burlington in Iowa ; and a well-formed 
specimen (figure 35, Plate 23) from tho limestone of the Marcellas shale is dis- 
tinguished from the Iowa specimens only by its dark color. In each, the surface 
stria) and the ridges at the Waso of the spines, as well as the form and measure-* 
ments, correspond. It may be observed * however, that the prevailing form of the 
specimens from Burlington is somewhftt broader than chose from tfie Corniferous 
litnestono, and that in tlio latter the ears ofs woll. as tho spimferons ridges are 
often more prominent. • • 

hi comparing a considerable number qf sped metis of Productus shumar dianus from 
Burlington, Iowa, I find the form of the shell pretty constant; but there are 
sometimes more or fewer spines op the umbo, while in some specimens this part of 
the shell has scarcely any spines. There is a similar irregularity in the distribu- 
tion of spines upon tho body of the shell, and not unfrequontly WQ find “it almost 
destitute of these appendages, and scarcely separable from t&o forms I have de- 
scribed as Productus pyridatus. Tho same differences are observable upon the 
dorsal valves of which wp usually have the interior surface exposed; sometimes 

few, and sometimes numlron* nodes, indicating the fossets of tho exterior. 

- 

. * lathe greater ‘nmnbor o»n^vi4iia1s examined, it is impossible to ^eternomo that teeth -sockets do 
exiitf tho appearance, oven under a lens^ Indicating their absence. 
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A Us. 

' >•’ Specimens of this species, both from Iowa and New-Yc|hr, have in some instances 
shown a very minute truncation at tho apox ; and in one or two individual# 
there is a barely perceptible indication of an area, whicAi extends on either side 
half-way fflogrnthe apex to the extremities 

This, species has usually been referred io P. murchisonianus of I)t Konuvck 
( which is also represented as having a narrow urea, arftl belonging properly to the 
Genus Strophai.osia). In tho comparison of numerous forms which have boon 
described as distinct species, and which he refers to this one, Prof. Dk Koxinck 
remarks as follows : 

The greater number of these* species have been established only upon imper- 
u feet specimens, and require a rigorous revision by their authors. The P- mur- 
“ chisoniamis to which wo mu§t refer, according to M. Do Vkrneujl, the fUropho- 
44 mena pustulosa of Mr. Ball, is easily distinguished from tlie [ recoding species*' 
44 by its area,f by .the less profound insertion of its ventral valve, by tin? less con- 
44 siderablo number of its tubercles, and by its transverse wrinkles. It is not 
44 always so easy to separate it from the P. mbaculeatys.” 

Tho species described by mo as Strojrhomena pustulosa has been alluded to 
under the preceding species, and appears to mo to bo the dorsal valve of a smaller 
epocics of Pro nti ctej.ua, the P. truncate . I can scarcely suppose that such extreme* 
variations occur in the same species, as are shown in these two forms ; and if so, 
we must confess that we have very feeble means of discriminating species among 
this group of shells. In tho eastern part of tho State, whore the P, truncate is 
abundant, l have not seen the larger forms, though they occur in the same asso- 
ciation on the shore of Lake Erie ; yet in that locality wo have at least fifty of 
•the smaller forms where wo find one of the larger, ami but rarely an individual 

winch might be doubtfully regarded as in an intermediate stage of growth. 

♦ 

• Geological formations and localities . It will bo observed that this spoeic a ranges 
from the Oorniferous limestone to. the Oolitic limestone, at tho base of tho Bur- 
lington limestone in Iowa. It occurs at WilliamsvBJo in the Comi ferrous limestone, 
and in the same rohk in Ohio and in Illinois. It is found in tho limestone of tho 
Marc$llus shale on the shore of Lake Erie above Buffalo, and in the shales of tho 
Hamilton group at the same place ; at Pratt's falls in Onondaga county; at Mos- 
cow in Livingston county, and other places. It occurs in tho same horizon at 

• Products* gtrardi. # 

f Attootf'the Ulustratfetm of this species by Prof*. Dr Kowtkck, pi. xvl, fljg. «/, shows a narrow area and 
minute foramen $ while ftgs. Zb and 3 e , which aro similar views of other specimens, do not show an area, 
and have every external appearance of being true Productcs. The St$rph;>mena membranacca of Van- 
vxrm, supposed by that author to be identical with Ltptana membrAacea of Panxirs, is also cited by 
Prof. D» Komi wok as one of the synonyms* under Produttus i^uri’hUonianut > The species referred to by 
VAMpxnn is Illustrated nnderProductelUthirHita of the Chemung grOvp, And is certainly very distinct 
arum either of those In the Hamilton group or Corniferou* Hmeitone.- ^ ’ 

. - ' ' ' ' v . 
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Hamburgh (Illinois) and iV the town of Louisiana* (Missouri), and in the calca- 
reous bqda at the base of the Burlington limestone at Burlington (Iowa). 

In the Tully limestone there is a very extreme form, which, after careful com- . 
parison, I can only regard as a variety of tliis species, having the fro/ft greatly 
produced. The beak is extremely inowvejl, and can only have been minutely if at 
all truncated.' * * 

Productella spiimlicosta. 

' • PLATE XXI1L 

Prvductua spinulicosta : Hall, Tenth Kcport cm the State Cabinet*, \>. 17B- 1857. 

Suell broad, semietliptical or florae what orbicular ; binge-line generally 
a little less than the greatest width of the shell. 

Ventral valve varying in shells of different size, froth moderately to * 
extremely gibbous in the middle, with the beak strongly incurved. 
Dorsal valve moderately concave in its upper part, and becoming more 
■ concave or arcuate towards the front. 

Suit face marked by fine strong concentric striae, which are sometimes 
crowded and wrinkled on the body of the shell. There are several rows 
of interrupted ridges or- spine-bases, which ii.i ehtire specimens support 
slender spines. The ears are strongly, wrinkled, and support a row of 
four or five spines just below the hinge-line. 

The' distinction between the species and the authentic specimens of JP. shu* 
mar diem a is uot such as to entirely satisfy me of their specific difference. The* 
specimens originally referred by mo to* this species are smaller than the prevailing 
size of P. shumardiana at Burlington, Iowa, and some of the younger individuals 
arc somewhat broadly truncated at the apex*. The spiniferous ridges are usually 
longer and more prominent than«in the Burlington specimens. 

Geological formation and localities. In the calcareous bands of the Marcellus 
shale and in the shales of t}io Hamilton group, on the shores of Lake Brie, Cayuga 
and @eneca lakes and other places.^ . 

Productella truncate. 

•PLATE XXIII. * ...... ,»/ ■ 

Prdductu* trunemtu* Hall iu Tenth Keptirt ou the State Cabinet, p. 171. 1867. 

Strop* omen a pustulosa ■ Ha i\, GeqjL. Kepoit 4th District Now-Yoxk, p. f. 4. 1848.* 

Not Products* pustule* us : Pilitxira, ‘V * ’ • ' * 

SheLl small, coBfcavo- jtt givex*: hinge-line equalling orlesethan the 
greatest width of the shelly 
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Y&ntral valv© gibbous iu the middle, broadly triplicate on the umbo, 
regularly curving to the front, abruptly depressed at the sides* and 
forming ^narrow flattened ears at the cardinal extremities. A narrow 
linear area, and a perceptible foramen .or callosity under the beak. 
Dorsal valve moderately concave, minutely truncate at the apex, with 
a thickening of the hinge-line in well-marked specimens. 

Surface of ventral valve wrinkled at the hinge-line, marked by a greeter 
or less number of spiniferous ridges, supporting slender spines of mode- 
rate length. There is usually a row of two or three spines on the cars 
just below the hinge-margin,- and they are often closely arranged about 
the limits' of the truncation on the umbo, and more’ sparsely on the 
middle and lower pgrt of the valve. The dorsal valve is wrinkled along 
the binge-line, and the surface covered by numerous elongate spinife- 
rous pustules, bearing, when "perfect, long slender spines. The entire 
surface of both valves is marked by fine closely arranged concentric 
strice. Interior of the dorsal valve wrinkled*arid pustulose, with a con- 
spicuous depression at the umbo, and a short bifurcating cardinal 
process. 

This little shell is extremely abunduut in t he calcareous bands of the Marodl'l us 
nha.lo, the individuals sometimes lying in absoi uto contact or close proximity through 
layers of considerable extent. They vary in size #from the diameter of less 1 1: an 
one line 'to a quarter of an inch, and rarely to throe-eighths of an inch. Notwith- 
standing the great numbers of specimens, I have not yet been able to t race them 
to any larger size than those illustrated, though they may attain greater dimen- 
sions. In the larger specimens they very much resemble the young of Product us- 
( Productella) shumardianus ; but they are much more gibbous, the truncation is 
broader, and the area more conspicuous. 

The speqios described by me as Strophomcna pustulosa from the MarceUus shalo, 
is apparently ^he dorsal valve of this species, some of the specimens being illus- 
trated on Plato xxm. Some of- these valves arc larger than any of the ventral 
valves which have been elsewhere seen; but since we know no other Species in 
that Association, I have referred them to the same; , 

On the authority of M. D® Yeuneuii., the S. pustulosa hjis been referred to the 
Producfus ( Strophalosia ) murchisonianus of De Koninck, wl%'eh is likewise regarded 
as identical with the species I have described as JgroSuciSs stiumar dianus. 

■. ! y ■ . ; ♦ . 

•I Pal^eOhtolog* IV.] 21 
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The illustrations on Vtiie xxm, figures 18, 19 «fc 29 are enlarge^ thro o diameters, and 
^ hose from 12 17 are enlarged two diameters. The interior of the dorsal valve show- 
ing the cardinal process, i» enlarged s dx diameters. 

Figure 255 represents the impression left in tho stone b y a dorsal valve, p-itfa tho area 
and minute foramen of the ventral valve. This one is a little less broadly truncate, 

* and presents other slight 'differences from the ordinary forms of this species. 

Geological formation and localities . This species occurs principally in tho calca- 
reous bode of tho Marcellus shale, and in tho shale itself. It is found in large mim- % 
bers near Schoharie, and also near Manlius in Onondaga county, at Avon in Liv- 
ingston county, and on the shore- of Lake Erie above Buffalo. It occurs also in the 
shale of the Hamilton group near Tuliy in Onondaga county. 

Productella dumosa. 

PLATE XX Iff. 

Produclu* dvwosus : Halt,, Fourteenth Report on tho State 'Cabinet, p. 99. 1801. 

Compare Productus spinuTtcosta • IIau. in Tenth Report on the State Cabinet, p. 173. 18&7. 

Compare Productu * *h umanlianu* : Gcol. Report of Iowa, VoK i, part ii, pa. 499, pi. 8, f. 9, and pi. 7 

f. 1 ; and this volume p. !&(>• 

Body of the shell subova te, and, including tho ears, somewhat hemi- 
spheric; length and width about equal ; the hinge-line usually a little 
less than the greatest width of the shell. 

Ve'ntkai. valve extremely gibbous or ventricose in the middle, contracted 
at the umbo, which is prominent, with the beak strongly incurved 
over the hinge-line. The middle and lower part of the shell is regu- 
larly arching, and almost vertically depressed at the sides of the umbo 
to the narrow flat ears. Dorsal valve more or less deeply concave, cor- 
responding nearly with the opposite valve. 

The surface of the ventral valve is marked by numorous slender spines, 
the bases only of which are usually preserved. The spines' on the umbo, 
and a ‘row on the ears, rise almost vertically from the ' surface ; while 

■9 

below this the surface is marked by short rounded ridges, each of 
which* terminate^ in a slender ‘spine. Towards the front of the shell 
the ridges are continuous, being only slightly interrupted by*. the 
growth of the spin Vs. The bases of the spines are more or less, distinctly 
arranged in conceptrip rows, and vary greatly in their number add 

C • , 

proximity to eacj^other. The entire surface is marked by * closely 

,*v * . •" ‘ 
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arranged undulating concentric striae. The dortfil valve, in its upper 
part, is marked by rounded fossets, while on the middle and dower 

O' ^ 

part thq depressions become elongate grooves. No spines have been 
observed. 

A careful examination of the hinge-line of the ventral valve haa shown 
a narrow area, with foramen and small teeth. In one specimen, prescrv-. 
ing the two valves, there is a barely perceptible separation of the mar- 
gins for a short distance along the middle of the hinge-line; while in 
another similar specimen, there is no such separation perceptible. 

This species is from half an -inch to an inch in length and diameter. The varia- 
tions in its different stages of growth, and the variable number of spines upon 
its surface, render it difficult, with the materials before rno, to point out the cha- 
racters which separate some of the smaller specimens; on the one hand from P. 
n (line ell a y and the other from some forms of P. shumardiana . 

Geological formation and localities. This fossil occurs in the Hamilton group, 
at Tinker's falls and Delphi falls in Onondaga county ; at Bollona in Yates coun- 
ty ; on the shore of Canandaigua lake; at Moscow in Livingston county; and 
near Hamilton in Madison county. Novv-York. 


Prodiictella exanthemata. 


PLATE XXIII. 


Productus f'Xantkematua ; Hau in Tenth Report on the State Cabinet, p. }74. 1857. 

The original of this species is a moderately concave dorsal valve, the 
interior of which is closely stmdded with pustulilbrm elevations, indi- 
cating fossets on the exterior of the shell. ’Near the umbo these elova- 
tions^aro nearly round, becoming oval below, and sometimes forming 
short oblique wrinkles. Thc.cardinal process is distinctly bilobed ; and 

thero are obscure indications of teeth-sockets. 

- • 

The characters are dissimilar to those of' the interior of valves of well-marked 
specimens of P. shumardiana, though many of the- dorsal valves of that, cpecies 
show numerous short ridges on the interior surface; butl I have not been able to 
find a gradation to this character. Among the collections from the Comiferous 
limestone, there are soveral other dftrsal valves w4h a^similAr cardinal process, 
and rouud pustuliform; elevations in - the upper part of the shell, while they 
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* * # \ 
become elongated belov|t with numerous oblique Wrinkles. It is equally difficult 

to un4° those with typical forms of P. sKumdrdiana^ though ultimately all these 

varieties maybe found to constitute only* phases of a very variable species. 

Some examples of dorsal valves, similar to the typical forms of P. 9x <mthamaia t 

have been found in the Chemung g*oup ; but all these are moderately concave, 

and never approach the form of typical P. shumardiana . 

Geological formation and localities. In the shales of the Hamilton group, on the 

shore of^Seneca lake ; and at Tinker^ falls, OnGndaga ^county. 

» . 

Productella tullla (n. ».)• 

PLATE XXIII. 

Shell broadly ovate, subhemispheric ; hinge-line equalling or a little 
less than the greatest width of the shell. 

• • 

Ventral valve ventricoee with the apex extremely incurved, and much 
produced in front. 

Dorsal valve more or less gibbous, often moderately concave in the 
upper and middle portions, and abruptly deflected and produced in 
front. 

Surface of ventral valve marked by scattered slender spines. Specimens 
of the dorsal valves are nearly all of the interior, strongly wrinkled 
on the hinge-line, with numerous pustuliform elevations, which be- 
come elongated on the front «f the valve. Between these stronger eleva- 
tions are numerous fine and sometimes coarser radiating stria* which 
become more distinctly visible as the shell is exfoliated from the 

i 

inside, showing that they pertain to the exterior surface. The cardinal 
process is bifurcate, and of considerable length. : 

The interior of the dorsal valve is recognized by muneroinr puetul iform ridges 
and distinct intermediate atriao, the latter a character not observed in any other 
species. 

The figures 41 -44 ilSwtrate the usual form and features of this species as it occujqs in the 
Hamilton shales. | # 

a- Geological formation\nd localities. In the Hamilton gToup, near Tully and 
Delphi falls in Onondag| ooynty. A single dorsal value of larger size and mode- 
rate convexity is from 4he> Tull? limestone. .. - .•-> 
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Productella subulata. 4 

PLATE XXIII. 

Produetys «tt bat at us : Tenth Report on the State Cabinet, p. 174. 1817. 

“ ** Geological Report of Iowa, part ii, pa. 500, pi. 3, f, 10. 

Siiell scmielliptical or semicircular, visually much wider than high ; 

hinge-extremities equalling or less than the width of the shell. Ven- 
. tral valve ventricose in the middle, gibbous on the umbo ami j^owards 

- the' beak ; extended, flattened and auriculate at the hinge-extremities : 
beak incurved over the hinge-line. There is a distinct narrow area 
extending for more than half the length of the hinge-line. 

The surface is marked by fine concentric striae, with indications of radia- 
ting striae within the substance of the shell. The cardinal margins and 
the ears arc marked by strong wrinkles which are often visible on the 
body of the shell. The spines are variable in number, often crowded 
together on the oars and adjacent portions of the shell, and irregularly 
scattered upon the middle and anterior part of the valve. 

This species is noticed in this place from its great similarity to the V. r oris phi a 
of the Oliomung group of New- York. The specimen figured (PI. xxiii, f. 40) is a 
ventral valve above the prevailing size, with a greater extension of the hinge-lino 
than usual. 

Geological formation and locality. In ibe calcareous shales of the Hamilton 
group, at Rock island, Illinois. * • 

Producing? (sp.). 

PLATE XXI II. 

A single dorsal valve, of comparatively large size, occurs with P. spi- 
nulicosta, near Bel Iona in Yates county . When entire, it has had a length 
of about one inch and a quarter, with a width of an inch and a half. The 
interior of the shell is exposed, but the cardinal process is brtiken off, 
and there are no teeth-sockets visible. The Surface is marked by slender 
pustuliform ridges, which become mo^c elongate as they recede from the 
hinge-line, and on the middle and lower part of the shell are bifurcated, 
and show finer ridges between. j 

- This specimen 1 cannot be clearly identified with* any described form ; but in 
the absence -of other material, I hesitate to indicfjtont a*a~ distinct species. 

Geological formation and locality. In tho shales of. Hamilton group, near 
Bellona, Yates county. 
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Productrlla hirsuta, 

.. PLATE XXIV. 

Strcphortent i membrarracea : Yakitjckm, llop. Gcol. Now- York, p. 108, f. 4 end ft. 

Not Lrjitama mtmbranacra : Phillips, Pal. Fossili»| p. 00, f. 101. 

Not Produi tus me mbranacms ; IIall iu Tenth Ruport on the State CahinoT, p. 175. 1857. 

Shell semielliptical, concavo-convex : hinge-line equalling or a little 
less than the width of the shell ; length and breadth about as 8 "to 10 
or 12, or as 11, and, from natural or accidental causes, varying to 
length and breadth equal. 

Ventral valve convex in the middle, gibbous on the umbo, gradually 
curving to the front and lower lateral margins, and abniptly depressed 
inwards the card ino-latoral margins, which are nearly flat and broadly 
auriculate, with extremities usually rounded. Dorsal valve moderately 
concave, flattened towards the cardinal extremities, which are always 
rounded. 

Surface marked by fine imbricating concentric striae On tho ventral 
valve there is a row of somewhat strong, diverging, nearly straight 
spines on each side just below the hinge-margin ; and tho entire sur- 
face (exe'ept sometimes the umbo and more prominent portions of the 
valve) is covered by numerous slender spines, the bases of which form 
small, elongate pustules on the surface. There is some evidence of an 
extremely narrow area bn the ventral valve, and of teeth -sockets in the 

dorsal Valve. 

* * 

In a cast oF the ventral valve, the Qccluaor muscular imprints are nar- 
row and semioval, but no distinct impressions of the divaricator muscles 
have been observed. /There is doubtful evidence' of theprosence of hinge- 
teeth. The interior of the .dorsal valve is marked by numerous fine elon- 
gate papillae, and towards tjhe margin these are* very closely arranged, 
giving a peculiar striated aspect to the surface (a feature more percepti- 
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bl& in specimens from the shaly beds than in those* from the arenaceous 
portions of the group). In the midst of these are the coarser pustules 
indicating *the spine-bases of the exterior surface. The cardinal process 
is short and strong, bilobed at the extremity, with each division less 
deeply lobed. The process is supported at the base by an oblique ridge, 
which Is often not visibly separated from the hinge-margin, but in rare 
examples has shown obscure evidence of tceth-sockets. There is a Mender 
median septum, which is not always preserved, on the interior surface 
of the dorsal valve. ( 

This species is subject to considerable variation in form, being often much 
extended on the hinge, and nearly once and a half as wide as long, while in other 
examples the length is nearly equal to the breadth : those wit^i the length and 
breadth nearly equal, arc the most gibbous in form. Not unfrequoritly the 
shell appears to have been unequally developed on tho two sides of the apex. 
The species is distinguished from its associates by its wide moderately convex 
form, concentric stria* and very slender spines, tho bases of which arc usually 
but little extended on tho surface. Tho interior is more finely papillose than the 
other species. 

1 believe this to be the species which Mr. Vanuxkm regarded as identical with 
Leptona mernbranacea of Phillips, and which has been recognized as Product us 
( Strophulosia ) murchi son ian us by Dx Koninck. I am quite unable, however, to find 
corresponding characters, and am therefore constrained to adhere to the Specific 
designation applied by me in 1857 . # 

Figures 1-9 illustrate the prevailing forms of this speoifs. Tho dorsal valves all show 
the interior surface, while the ventral valves partially preserve tho exterior, but in 
many of them the shell is more less rcmpvod by maceration and solution. The 
spines on the surface arc rarely preserved, but in* some specimens tho row 'of long 
spines near the hinge-margin is seen in part, as illustrated in two. of the figures. Fig- 
ure 9 is a ventral valvo, which Is more rotund and shorter ou the hinge-line than 
usual. * 

Geological formation and localities . This species is of common occurrence in 
the green arenaceous shales of the Chemung group at Philipsbnrgh and Rockville 
in Allegany county^ along the lino of tVe Corning and Blossburgh railway; 
and at Covington, Pennsylvania. ) 
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Prodnctella hirsute, var . rectisptna. t 

P^ATE XXIV. 

A group of figures at the lower part of this plate were originally sepa- 
rated, under the- impression that they were a distinct species ; hut letter 
examination has induced me to unite them with this as a variety; till 
more positive differences can be ascertained. They occur in a fine fissile 
and almost slaty sandstone in the Chemung, group in the south part of 
Steuben county, and a few specimens from other localities have the same 
characters : these hold a somewhat higher position in the series than 
those from Philipsburgh. The condition of their preservation in a coarse 
matrix has given a somewhat different aspect to the surface markings, 
and the spines on the hinge-line, when preserved, are vertical; while 
in the specimens from Philipsburgh and the Blossburgh railroad, the 
spines are always directed obliquely outwards. 'The same feature of dis- 
tortion or inequality on the two sides of the beak prevail in all the spe- 
cimens from this locality in Steuben county, as well as in thoso of Alle- 
gany county and other places. The casts or impressions in this rock 
have a more coarsely pustulosc dr wrinkled surface ; and in some imper- 
fect specimens of the same type from Mead ville (Pennsylvania), the 
valves have had a diameter of more than two inches, and the surface is 
strongly' wrinkled on and near the cardinal margins. 

A single individual in a sorfiicalcareous matrix from Troup’s creek hoar the 
Pennsylvania line, in the vicinity of the sandstone specimens, preserves the sur- 
face characters in greater perfection than any specimen else whore observed. An 
enlarged view of a portion of this shell is given in one of the figures. 
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„ Protliictella boydil. 

PLATE XXIV. 

> 

Productus boydii r Hall la Tenth Koport on the Stat-s Cabinet, p. 170. 1857. 

Shell of medium size' or larger, transverse, varying from seinielliptical 
to broad-oval from the rounding of the cardinal extremities ; cardinal 
lino less than the width of the shell. 

Ventral valve varying from moderately convex to gibbous in the middle 
and towards the umbo, with a more or less defined mesial depression 
extending from the umbo to the front of the shell, which Is sinuate, 
somewhat gently curving to the front and baso-latcral margins, abruptly 
depressed on the cardino- lateral slopes, and extended into wide ears 
which are more or less distinctly rounded at the extremities. 

Dorsal valve moderately concave, with a distinct longitudinal mesial 
elevation corresponding to the depression of the ventral valve, and 
giving the basal margin a sinuate outline. Cardinal extremities round- 
ed, and the cardinal line much shorter than the width of the shell. 
Surface concentrically striated, and marked by numerous elongate pus- 
iuliform spiniferoua ridges supporting slender elongate spines, while 
there are one or two rows of stronger curving spines on the ears. The 
interior of the dorsal valve is marked in like manner by pustuliform 

nodes, indicating fossets on the exterior surface, which sometimes 

* 

have their length transverse to the shell, or producing short transverse 
wrinkles. In some specimens, faint radiating strife mark the surface of 
the shell. 

The casts of the ventral valve show the marks of the oqcluSor mus- 
cles near the apex on each* side of the mesial depression, which, on the 
interior of the shell, would be an elevated ridge. The # divaricator muscu- 
lar impressions are deeply striated, wide and spreading, extending nearly 
to the middle of the length of the shell. The inter ioi^ of the dorsal valve 
shows a narrow mesial septum, but the cardinal process has not been 
determined. The whole interior surface is papillose or punctate. 

[ PiXJEONTOLOUY IV,] • 22 
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r Tin 8 .species is distinguished by tho prominent and rather distant spiniferous 
tubcVcles, by the shallow median depression of tho ventral valve, and plso by the 
strong curving spines on the cardino -lateral margins. In an examination of twonty 
or thirty individuals of this species, 1 am unable to find any variations or grada- 
tions that would indicate an approach to any other species. Tho shell appears to 
have been very variable in form in its normal condition, and this variation has 
"been increased by pressure during tho consolidation of the ‘matrix. The form of 
the valves does not vary greatly from those of P. Mrsutus, but it is usually pro- 
portionally shorter on the hinge-line. 

The specimens, though occurring in considerable numbers, have not afforded 
satisfactory means of determining the character of the hinge, or the presence or 
absence of an area. 

Geological formation and locality. In the Chemung group at Philipsburgh in 
Allegany' county, and near Elmira. 

Prod net pH a rarispina. 

PLATE .XXIV. 

Product US' rariipinui : Hall hi Tenth Keport on the Stato Cabinet, p. 178. 1857 

Shell semielliptical : the proportions of length and breadth as 6 to 8, 
as 7 to 10, or sometimes equal; hinge-line equalling or a little greater 
than the width of the shell. 

Ventral valve ventricoso, somewhat flattened or slightly depressed in- 
the middle, curving abruptly to the front, and a little more gradually 
to the baso- lateral margins, abruptly depressed ou the cardino-lateral 
elopes and expanded into ears which* arc strongly deflected at the 
extremities. « 

Dorsal valve deeply concave in the middle, flattened or slightly concave 
on the cardinal angles. 

Surface marked by fine concentric striee, and sometimes, in partially 
exfoliated shells, there are appearances of radiating striae. The ears 
are strongly wrixkled, and support several comparatively strong round- 
ed spines, and others of similar character are. scattered over the sur- 
face. These spines rise directly from tho shell, with a pustule-like 
elevation on all sides; tpit not raised in elongate nodes as in most of 
the species. The dorsal valve also hears marks of a few similar spines. 
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A careful observation of the hinge-line of the veAtral valve discloses 
an extremely narrow flat space, which may be regarded as an area with 
a narrow open aperture j but so obscure are these features, that, unless 
examined with great .care, they may be readily overlooked. 

The cast of the ventral valve shows elongate soinioval imprints of the 
oeclusor muscles on the umbo, and wide spreading strongly striate diva- 
ricator muscular impressions. 

In the interior of the dorsal valve we And a slender mesial septum 
which terminates in a bilobate cardinal process, the shell being some- 
what thickened at the sides, and probably having minute dental sockets; 
but these have not been ‘dist inguished. The entire interior surface x>f both 
valves is minutely papillose, and these points become more elongate on 
the middle of the shell, and finally towards the front are extended in 
extremely slender striae, which are likewise impressed upon the cast. 


The figures 10-211 of Plate xxiv illustrate the usual form and condition of this spe- 
cies ; 0*10 specimen preserving two of the spines, and showing the bases of others on 
the surface of the vuls'e. 


This species occurs in the same beds with P. hirsuta and P. boydii, arul is rea- 
dily distinguished from cither of these by its greater gibbosity and fewer spines ; 
while the casts may be pecogniaed by the extremely fine papilho, and their exten- 
sion in capillary stria*. In general characters, itr resembles P.subalata of the Ham- 
ilton group at Rock island, Illinois ; but it is much more convex, and the ears loss 
oxtended than the usual form of the specimens from the western locality. The 
specimens before me are not iu a condition for satisfactory comparisons of the 
two forms in all their parts ; but I wop Id suggest that such comparisons be insti. 
tuted, with a viow to determine the relations of the species. 

Geological formation and localities. In the arenaceous shales of the Chemung 
group at Philipsburgh in Allegany* county, and on the line of the Conning and 


Blossburgh railroad. 
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Productclla lackrymosa. 

PLATE XXV 

strophomcna lachrymoxa : Coxnvn, .1 onr. Acad. Nat. Sciences Philadelphia, Vol. vlli, pa, 266, pi. 11, f.9. 

Shell ovoid or subhemispheric, semielliptical in outline; the propor- 
tions varying from nearly equal length and breadth, to width nearly 
once and a half as great as the length : hinge-line equalling or less 
than the width of the shell ; extremities angulated or rounded. 

Ventral valve varying from moderately gibbous to very ventricose ; 
the umbo sometimes a little elevated above tho hinge-line and often 
extremely elevated and incurved, often flattened in the middle, more 
or less regularly arching from beak to base, abruptly depressed at the 
sides of the umbo, and spreading into more or leas expanded ears, 
which are usually deflected, and rarely extend beyond the width of 
the shell below : basal margin regularly arched, ‘or sometimes nearly 
straight in the middle. 

Dorsal valve moderately or more deeply concave, following in some 
degree the curvature of the opposite valve. In some specimens it is 
nearly flat in the upper and middle portions, and abruptly deflected 
at. the margin. v * 

Surface of ventral valve (where the shell is partially preserved) marked 
by fine, concentric striae, and, upon the ears, by strong concentric 
wrinkles, which become obsolete «r are hut faintly marked on the 
body of the shell. There is a row of four or five round spines rising 
from a little below the cardinal margin on each side of the beak; and 
surfaces of the casts are [marked by numerous slightly elongate spini- 
ferous tubercles, from which rise somewhat slender spines. These spi- 
niferous tubercles are sometimes principally arranged .in lines along 
partially continuous ridges. The dorsal valve is strongly wrinkled on 
the liinge-line, arid sometimes these marks are continued across the 
valve in considerable strength; but the specimens examined do not 
show spine-bases. *The c&sts or impressions of the exterior show pus- 
tules which "indicate fosse ts on the' exterior surface of the shell. 
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■ The interior of the valve is finely papillose au|l papillose-striate, so 
that some of the casts have a minutely interrupted ly-striate surface. 
The cast qf the ventral valve preserves irregular and somewhat elongate 
semioval imprints of ' the ocelueor muscles, and the impressions of the 
divaricator muscles are deeply striated, wide spreading, reaching the 
inner margin of tho wings, and extending for more than one-third the 
length of the valve. The cardinal process of the dorsal valve is bilobed 
in the middle, and each lobe is again divided, leaving a quadruple imprint 
on the stone. 

This shell is subject to much variation in the convexity of the ventral 
valve, and also in the distribution of the spiniferous tubercles. The larger 
number of specimens are Ventricose, a little flattened and rarely depres- 
sed along the middle. 

Mr. Con»a o lias described tho ventral valve of S. lachryihosa as “ vcntricose, 
“ depressed towards the hinge-extremities; disc slightly flattened in the mid- 
“ die, marked with numerous elongated tubercles arranged in radii which 
“ profoundly bifurcate; hinge-lino not salient at tho extremities, angnlatod, 
** sub-margin with prominent tubercles ; umbo vcntricose ; summit above the 
“ cardinal, line. locality : Chemuug-narrows, New- York, Devonian shale.’' 

The specimens in my collections from the Chenjung-narrows arc usually not 
extremely ventricose, and the spiniforoua tubercles are more elongate than in 
most other species in tho collection, sometiasos becoming costae towards tho 
front of tho shell. This feature is shown in some of the fignros on Plate xxv, 
while other figures illustrate the prevailing forme of tho<$o which f have referred to 
this species from Cattaraugus county and farther west. 

Notwithstanding the variable character of the» species, it is for the most part 
readily recognized- among 1 1 io others of the group ; and ’it certainly has no very 
close resemblance to any of the forma in tho-Cbrniforons limestone or Hamilton 
group. . * ' - 

The casts show faint indications of an area, ahd of teeth in the ventral valve ; 
but teeth-sockets are not .visible in the dorsal valves of any specimens I have 
thus far examined. I * 

Geological formation and localities. In the Chemung group, near Factoryville 
and Chemung-narrows, Chemung county ; at Painted-post, and near Bath in Steu- 
ben county ? near Cpnewango and Randolph in # Cattaraugus county, and near 
i£Ui»gton in Chautauqua county. 
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Productella laehrymosa, var. lima. « 

PLATE XXV. 

Strvphomena lima : CoxnkTb, Jour. Acad* Nat. Sciences, Philadelphia, Vol. vlli, p. 256. 

This species is described by Mr. Conrad os follows : 

** Semiorbicular ; lower valve veutricose, depressed in the middle, most 
** profound towards the base ; surface with numerous elliptical tubercles 
“disposed somewhat in quincunx order ; umb.o ventricose; superior 
“ lateral spaces much depressed. Locality : Occurs with the preceding 
“ species [ i. c. P. laehrymosa, at Chemung-narrows]. Differs from the 
“ last in the depressed middle, much more numerous shorter tubercles, 
“ etc; The size is nearly the same.” * . 

Among tho collections, and associated Vith P. laehrymosa , are specimens cor- 
responding with this description; but. 1 find bo many intermediate forms, that 
with my present sources of information I cannot regard them as of a distinct spe- 
cies. Characteristic specimens of < hose are figured in connexion with P. lachry- 
mosa. The well-marked specimens are distinctly depressed in the middle, giving 
the front a sinuate aspect ; while the ^dorsal valves present a corresponding ele- 
vation ; the hi tter showing as a depression in impressions of the interior of the 
valves, which are often the only condition in which we have them. 

In the ho characters the shell approaches P. boydii; but the ventral valvo is 
usually more gibbous, the depression is much broader and becomes obsolete, 
whilo the character of the spiniferous tubercles is very distinctive. 

Geological formation and localities. In the Chemung group, associated with P. 

laehrymosa, at. Randolph and Sputh-valley in Cattaraugus county; Ellington in 

Chautauqua county, and other places. 

> « 

Productella laehrymosa, var. stigmata. 

PLATE X:XV. 

Shell subovoid or hemispheric. \ 

Ventral valve ventricose, regularly rounded on the surface, sometimes 
nearly fiat towards the front ; hinge-line less than the width of the 
shell ; umbo rounded anti jnuch elevated above the hinge-line; apex 
closel; incurved. 




170 


FRODUCTELLiK OF THE CHEMUNG GROUP. 

Dorsal valve large, somewhat regularly and sometimes deeply eoncave, 
but with barely any indication of sudden deflection to the front. 
Surface of the casts of the ventral valves finely striate or puncto-striate 
longitudinally, the puncta more marked towards the base of the valve. 
The ears are strongly wrinkled, with the bases of several spines upon 
the folds; these wrinkles extend in obscure undulations across the body 
of the shell in its upper part,. The entire surface is marked by narrow 
elongate fossets which indicate the places of the spines, the slender 
bases of which sometimes remain in the depression ; in some indi- 
viduals, there are oval pustules in place of the fossets. There is no 
appreciable tendency to' elongation of these pits or ridges towards the 
front of. the shell ; nor docs the surface become costatc towards the 
margin, as those which.,1 have referred to P. lachrymosa proper, from 
Chemung-narrows. 

The dorsal valves, associated in the same beds, are strongly wrinkled 
on the ears, with the folds faintly marked on the body of the shell, which 
is studded with numerous- scattered shallow depressions corresponding to 
the spines on the opposite • valve. The cardinal process is distinctly 
four-lobed. x 

This is one of the largest forms among the Chemung spec-ios ; and I, am inclined 
to believe that it may ultimately be proved specifically distinct from P. lachrymosa. 

Geological formation and localities. In the light-colored sandst ones of the Che- 
mung group, near Ol can ; and in ft similar rock, at Couewango, and in some de- 
composing somicalcareous layers Randolph and Eust-Iiundolph, Cattaraugus 
county, New-York. >N 

X 

Produt tella sp^ciusa. 

* PLATE XX V. % 

* 

Products* tptciosu* : H 41 &, in Tenth Report on the Start* Csbinot, p. 176- 1857. 

Shell broadly ovate, subhemispherie ; hinge-line leas than the greatest 

width of the qjiell, the extremities obtusely angular. 

•• 

Ventral valve ventricose : umbo much elevated above the hinge-line, 
with the apex closely incurved, regularly arcuate from beak to base and 
more rapidly curving to the sides, abruptly depressed on the sides of 
the umbo, and concave between it and .the narrow short ears. 
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Dorsaj, valve moderately or deeply concave, and more abruptly curving 
to the front. 

Surface of ventral valve marked by fine concentric striaa, and, on the 
ears, by a few short wrinkles .which become obsolete on the sides of 
the umbo. There are marks of four or five spines on each of the ears 
just below the hinge-line, and a row of tubercles or spine-bases along^ 
the summit of the- Wrinkles as far as they extend. The body of the 
shell is covered with as many as twenty -five concentric rows of spi- 
niferous tubercles from beak to base : these are closely arranged, and 
only become a little irregular towards the front of the shell. The sur- 
face of the cast is minutely punctate. • 

The interior of the dorsal valve is strongly wrinkled on the hinge- 
margin ; and these wrinkles are indistinctly continued across the valve, 
and studded with numerous concentric ranges of tubercles, which indi- 
cate the place of fossefs or of spines on the opposite side : the interme- 
diate space is marked by distantly disposed papillso. The cardinal process 
is strong at its base, and bilobed above. There are obscure evidences of 
teeth-sockets. 

This species resembles some of the forms of P. lachrymose ; but the spiniferous 
tubercles are smaller, more«closely arranged and njore numerous, while the umbo 
of the ventral valve is narrower taul somewhat abruptly attenuate. The dorsal 
valve is studded with numerous tubercles on the interior surface ; while in that 
spocios the surface is papillose, with Indistinct wrinkles and somo distant eleva- 
tions. In P. lachrymosa , the divisions of the cardinal process are more divergent, 
and each division is again biTebed ; while in this the divisions appear to bo 
simple. * 

The species was originally described from a well-formed ventral valve ;• the same 
fragment of stone containing a dorsal valve of corresponding character. Numerous 
individuals among later collections preserve a similar form and expression of 
Ventral valve, but none of them ajre quite so extremely arcuate. This feature, 
however, is probably characteristic of \ re older shells, while the younger ones 
would acquire this form from continued growth. A careful examination of all the 
specimens from differont localities has shown constant and reliable characters for 
the determination of the speejes. # -• 

The illustration^ show She prevailing differences of form and character among 
the specimens of this species. * 
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Geological formation and IncalUies. Tho original speaimons arc from the Che- 
mung' group, on Twenty-mile creek’ in Chau tail quo county. It occurs at Leon and 
Now-Albion in Cattaraugus county; and west of Olean in Allegany county, No w- 
York. » * 

Prodnetella strifttuiu ( n. s.) 

PLATE XXV; 

•Boot of the shell suhovate; outline scmielliptical, the length equalling or 
greater than the width i hinge-line equalling, or sometimes a little 
greater than the width of the shell. - 

Ventral valve deeply convex, ventricose in, the middle -and on the 
umbo, abruptly .depresse ' 1 ■ at the sides and the cardino-lateral angles, 
forming small ears; regularly, arching towards the front, which is 
more or less produced :• umbo elevated above the hinge-line, and the 
apex closely incurved. 

Dorsal valve somewhat deeply concave ; the upper part, to near the 
middle of its length, often slightly concave, - and abruptly deflected 
towards the front : the deflected portion is sometimes more than half 
the length. . 

Sdiu’ACK of ventral valve, where the shell is entire, finely striate con- 
centrically, strongly wrinkled on the ears, and tho fold's usually be- 
coming obsolete oh the middle of t he shell, but sometimes .they are 
retained in considerable strength, bfumerous slender ‘spines are dispo- 
sed in somewhat regular concentricYrRnges along the front and middle 
of the shell, while they are dften irr^gwj^rly disposed and sometimes 
absent from the umbo and upper middle poMioys of the shell, but are 
always present on -the'ears. When the shell is partially exfofiAted, the 
surface is marked, by fine closely arranged radiating strice.' Where the. 
shell is entire, the spines rise almost vertically From the surface, with 
scarcely elongate ridges at their |base, while in* the exfoliated, surface . 
; they leuve oval depressions around the spine-bases } but this 'character 
is subjdct to variation -from the nature of the matrix. 

The interior surface of the dorsal valvg only ^is known ; this is finely 
[ Paubqrtoloov iy.] 23 
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papillose or papillose-seriate, without evidence, or with very slight evi-‘ 
deuce bf any inequalities of the exterior. (A few gentle "pustule-like ele- 
vations have been observed in one specimen.) The cardinal margin is 
wrinkled, and the extremities rounded. There is a short bilobed cardinal 
process and a slender mesial septum, which reaches half the length of 
the shell. The occlusof tt\uacular impressions are distinctly visible; and 
from' between them, on each side, proceeds thoreniform vascular impres- 
sion, which is at first slightly inclined forward, and, then curving down- 
wards about half the length of the valve, is again shortly recurved, ter- 
minating in. a broader expansion, about halfway from the mesial septum 
to the lateral margin of the valve. 

In tho specimens examined, ibis' is a neat and well-marked species. The ventral * 
valve, when Laving few spine*, somewhat resembles the. young of P. rurispina ; 
but it is a ihore delicate shell, with more slender spines. Thte shell is thin, easily 
exfoliated, and presenting a very J§noly stria to surface beneath, or on the partially 
exfoliated .portions. The greater proportion of individuals have the surface pretty 
evenly studded with spines. * . • 

The dorsal valves associated in the same specimens of the rock with the ven- 
tral valves are presumed to belong* to tlie.wame species, and are known by their 
abi*upt deflection towards tho front, the finely papillose-striate surface, and .ab- 
sence of pustules or nodes indicating fossets or spine-bases on the exterior surface. 


Geological formation and localities. In some semi calcareous bands in tho Che- 
mung group at Cherry creek, Chautauqua county ; and at New- Albion, Oohe- 
wango and Coldspfiug \n Cattai augnsveounty, New-York. 

Pro<luct£tfs hystricula (n. s.). 

s'* PLATE XXVI. 

r • 

Shell si^fnll, concavo-convex, semielliptical : hinge-line rarely equalling" 
and usually somewhat less than the width of the- ^hell. 

Ventral valve gibbous or ventricose, somewhat hemispheric, regularly 
arching, sometimes little flattened in the middle, abruptly depressed 
towards the cardinal extremities, and produced in c small scarcely 
defined ears. The umbo ig a little elevated above the hinge-line ; the 
apex is often perceptibly truncated, and there is an extremely narrow 
" area. 
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Dorsal valve moderately or deeply concave, ofte^n nearly flat in the 
upper part v and more abruptly deflected towards the front. 


Surface of the ventral valve, near the cardinal angles, marked by a few 
comparatively Strong wrihkles, which are sometimes continued across 
the body of the shell, or appear as imbricating lines with liner inter- 
mediate stria). These wrinkles are studded with very small slender. 


spines, giving a row along the binge- margin, and extending in nume- 
rous concentric lines over the entire surface of the shell. The inner 


surfaee of the dorsal valve is marked by concentric wrinkles and- 
numerouB ranges of pustules; but no spines have been observed. 

The cast of the- ventral valve shows a very narrow area, with a minute 
central callosity and a bilobed apex, beneath which are cavities from the 
removal of the teeth. The imprints of the occlusor muscles are narro w 

• T * 

elongate scars, and the wide divaricator muscular imprints are rarely 
faintly preserved. . 

The spine-bases are seen in the casts as minute pustulo.se elevation!*, 
which become mOre elongate towards the front of the sheil. 

The impressions of the exterior of the dorsal valve frequently show a 
truncation of the apex (more conspicuously Jhau some of the ventral 
valves, in which the truncation- is beneath the arch of the umbo) ; but 
this feature docs not appear to be coyiftant. There is a pretty strong 
bilobed cardinal process, -with teeth sockets on each side ; but no median 
septum has been observed. The cardinajjprocess, in its exterior impres- 
sion, shows that each division is groovcoTj^Vigain lobed. The interior 
of the valve is minutely papillose, .the • papfD5> totfqming ‘ elongated 
towards the front of the valve. \ . 

The figures illustrate the prevailing form and hum* of this specie^ which occurs in groat 
numbers. Figure 6 t ia in part a restoration ; giving, however, the ordinary length 
. . and proportions 4 pf tho spines. The interior of tho dorsa^ valve, figure 7, is enlarged 

two diameters* * ® * . 

Geological formations and localities. This’epecies occurs in some hard arona- 
oeatts bed, at Forcatville in Cliautauquc county; in a friable sandstone at Cone- 
wango, and in some semi calcareous layers at Ea3t-ftan<kdph, Cattaraugus coituty, 
• New- York. . • 
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Prodnctella eostatnla (n. ,<?.). . 

PL^VTK XXV r. 

SnEt.L subovoid, more or less elongate and often extremely arcuate : 

h\nge-line equalling or less than the width of the shell. 

Tab ventral valve -varies from a. sevnielliptleal moderately gibbous form 
in tlje young, to extremely arcuate in the older shell. The. -young 
shells are wider than long, and the older are much longer than wide, 
but varying greatly in proportions of length and breadth, some of them 
being extremely narrow. 

Tte surface of the ventral valve- is wrinkled on the cars, and closely . 

striate concentrically on the body of the shell. The umbo qnd upper 

part of the valve are marked, by numerous and regularly disposed cion-? 

gate spiniferous nodes, which support slender spines. These nodes 

' gradually become more elongated, and, below the middle, the surface 

is marked by continuous slender costm, from which, at intervals, rise 
• • * 4 

slender spines. In the young sheila, and the upper half of the older 

ones, the costas are not present, and a few small but extremely arcuate 

forms scarcely preserve this marking on the cast; but in the. larger 

specimens, the casts exhibit thtt costa'* in-a # vei*y marked, degree. The 

casts of the ventral valve are fit ely puncto-striate. 

.The dorsal valves which wbfmd associated with the ventral, valves 

described, have been ‘deputy -concave ; in the upper part they are 

moderately copA-fVtry an am ore abruptly deflected towards the front. The 

interior ^uwtftce only is known,* and this presents a short bilobed cardinal 
• - , • . * 
process and short slender median septum. The cardinal line is scarcely 

equal to the greatest width of the shell, and is terminated in short small- 

ears. There are three, Tour, or five scfnewhat strong wrinkles o* the car- 

dinal margin, which scarcely reach the centrfe of the shell. The entire 

inner surface is finely, papillose-striate, and shows concentric etri^a"; 

while it is thickly studded *wfth pustules, indicating fossets on the.exte- 

k ' ^ *• • i ^ 

rior surface. These in the upper part of the valve qre oval, gradtu}lly 
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elongating, and finally becoming continuous ridges^ towards the anterior 
margin of the valve. Tho area, if existing, is not greater than the thick- 
ness of the shell, and no evidence of teeth has- been observed. 

This species has some resemblance to.P. dumosa of tho Hamilton group; but 
the costa) are mote slender, with fewer and more sender spines. The dorsal valve 
is very distinctive in its mimorem# fine pustules on tho inner surface. T ho formr of 
the dorsal valve resembles that of tho preceding species (PI striatuto) iu its form, 
but is at onco distinguished bv its numerous minute-pustules ova the inner surface. 
No retuform impressions have been observed. 

In miraoroup epocimenR from several localities, this species is very constant and 
weU-niavkcd in its characters. There are, however, a few imlividuols from a diffo- 
r<mt locality, similar in form, hat broader arid somewhat flattened or depre&sofl 
•along the middle of the ventral valve, while the surface is much more coarsely 
pustufose. ’ * 

Geological formation and localities. This species occurs at Chemung- n ar r o-.vs m 

.Chemung county; ifcmdolph' and Ensbltandolph, Napoli, (Jonewango, New-Albion, 

and other places in, Cattaraugus countv. New York. 

* " * ♦ 

- Prmluctella costatula, ’var. strigatu. 

' riMTK xxvr. 

Ventrai* valve wide, a little flattened along the middle from the umbo 

to the front of the shell, extremfely arcuate* broad and rounded near 

the umbo ; tho apex closely incurved. 

Surface of tho upper part strongly pumulose in the cast;. tho pustules 

elongated in the middle, and becoming continuous costae towards 

the front. The dorsal valve, »;n its thigrior and casts, is narrowly 

deflected towards thp front, coarsely pustfrj &ae above, and costate 

• * 

towards the margin. 

These terras approach to J*. arctirostrala in the ventral vhlvo ; but tho dorsal 
"valve found associated with that species is very distinct, in form and characters. 
The species, and this variety, bear much resemblance to P: arcuafn of the sand- 
stones and calcareous beds below the -^furliugton limestone* tho costoe in tho 
ventral valve of tlmt species are stronger 'and continued nearly to the apex ; 
while the dorsal valve is more nearly .flat", and interruptedly costate in its upper 
p£rt, the deflected portion longer, with the costaj continuous. 

Geological formation and locality . This form' occurs in some sandy beds of the 
dhfemung group,- near. Cadiz in Cattaraugus county, New* York. 
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Productella arc tiros! rata. 

PLATE XXVI. 

. «*• . * 

Products* arctfrostratuft : Hall In Tenth fieport o u-the State Cabinet, p* 177; 1W7. 

Compare ProductciUi xkumardiana of the /lain ill on groups pu^rc 157 of thin volume. 

Shell subovato, extreinelyventricose, -the proportions of length and 
breadth variable : hingb-line usually a little less than half the width 
of the shell. . 

Ventral valve gibbous or ventricose : umbo very prominent and afehipg 
* over the hinge-line, flattened or slightly depressed in the centre, ab- 
ruptly depressed at the sides, and extended into short ears at the car-; 
dinal extremities. 

Dorsal valve moderately concave in the upper part, abruptly deflected 
towards the front, and following the curvature of the ventral valve. 
Surface covered by close concentric striae*/ with a few strong wrinkles 
on the ears ; and these are ’more or less distinctly shown, extending 
across the shell, or marking the surface of the cast. The base? of a few 
spines are usually seen on the ears of the ventral valve, and the umbo 
and upper part of the shell are marked by short spihiferous ridges. 
These ridges become elongated in the lower part of the shell, and 
are finally almost or quite continuous towards the front. Tile dorsal 
valve is similarly marked; /ne concentric wrinkles extends aefoss 
the shell, and the spine wh iol Pare mere nodes in the upper part 

of the valve, becOm^eton gated towards the front. 

The cast^Tfme dorsal valve show a bilobed cardinal process, but' its 
character cannot be fully made out. The casts of the ventral v#lve show. 

a • * 

small cavities, from the removal of the dental -lamellae, and there is an 
extremely narrow ar^a visible, a - - . • 

Tho figures 19 21, illustrate the ordinary form of the . ventral valves as they oopur - 
in casts in sandstone. 'Figures 16 pud 17, are of tho interior, and a profile view of a 
dorsal valve. * _ * 

Figures 22 and 23, aro^of v^tral valvo and profile of tbosamo, which is a large and 
‘ somewhat extravagant form. Tho flattening of the uppor part of the valve is continued 
.. in a broad depression to tho lower part of tho shell. ’ . 
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i%,s species boars some resGinljlanoo to t he more extreme forms of Productdla 
shumanliann of the Hamilton group, but it is a larger ?no stronger shell aud 
marked by* strong concentrio wrinkles. The material a*t my command is not suffi- 
cient to make full comparisons. 

Geological formation and localities. In the Chemung group* at Jasper in Steu- 
ben county, and south of Cadiss. . ' 


Productella bialvcata(n. s ). 

' • PLATE XXVI. 

Shell subovate or subheinispheric ; the binge- line about equalling, or 

sometimes a little greater than the width of the shell below. 

Ventral valve varying from moderately convex to extremely gibbous or 

ventricose; the greatest elevation being in a vertical line from a point 

just below the hinge-margin when the shell lies with the opening of 

the valve downwards, leaving the longest curve of the outline between 
* 

this point and the front. The umbo is prominent, with the apex closely 
incurved over the hinge-line. Between the umbo and the cardinal 
angles the outline is abruptly sloping, or sometimes so depressed as to 
leave a concave outline at the sides of the umbo. The ears are broad 

A 

and not strongly defined. In well-marked speciihens there is a sinus, 
which is wider and well-defined on the I»wer two-thirds of the valve, 

• and can be traced to the umbo. j 

Dob6al valve moderately concave, and n miked by an elevation on the 

• lower half of its length, corresponding to the depression in the ventral 

‘ valve. ; 

The surface of the ventral valve (judging from the casts) hasten essen- 
tially free from striae, except the lines of growth. The ears are marked 
by two or three dr more wrinkles and as many spines, while the body 
of the shell shows no indications of s|dnes till we approach the margin, 
where there are dr two or three rows of scattered -spiniferous tuber- 
,cles. The dorsal valves examined are not in a condition to enable us 
; determine whether fosaets have existed, ^responding to the spines 
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fhis spocioi? is.'iui^c diatiuet from any of those already described. |n. its mesial 
eifms, it resembles the 1 J . boydii; bat Ijtis usually q mitclr more convex shGll, and 
in all tin) specimens has fewer spines on the enra, and none upon the' middle <*f 
tho shell. The spintis and spiaitcrous tubercles are likewise of a flifferen ^charac- 
ter, wliilo tho form # and expression of the shell is very different* Occurring only as 
casts in sandstone, tho entire ohara"btl*rs cannot bo ascertained" 

Geological formation and locality \ In sandstone of the ago of the Chemung 
group, at Meadvilie, Pennsylvania, associated with Spirifcr disjunct uj and other 
fossils of tho ago of the Chemung group. \ * 


Prodnctclla uhustji (n. s.). 

PIRATE XXVI. 


Shell large, broadly semi elliptical in outline, the length and* breadth 
about-' as four to five : hinge-line about equalling the width of the 
shell, the convexity nearly hemispheric. 

Ventral valve regularly convex, depressed-convex in the smaller indi- 
vidual h and ventricose in the older ones, regularly rounded and curv- 
ing to the front and baso-lateral margins. Body of the shell abruptly 
curving towards the umbo, "which is elevated above the hinge-line, 
and the apex closely incurved ; abruptly depressed, and concave he- 
tween the umbo and the cardinal extremities, which are produced in. 
ears comparatively wide, nearly flat, and usually a little rounded at 
tho extremities. 

Dorsal valve broadly 

valve, with the hinge-line^mparatively a little shorter. _ < ^ 

Surface of the ventral Val ve with obscure radiating and concentric striae 
and a fowj p ri i w k WT on the ears, which are partially extended to the 
body the shell. These wrinkles of the cardinal margins are studded 
.with the bases of slender spines, and the entire surface is .marked: -by 
‘concentric rows of similar but smaller spiRifiwo^ •. 

shell, thbse rise’ almost directly from ‘the surface without any elonga- 
tion ; but where the shell is exfoliated, the remaining pustules are 


\ 

£>ej 


and dcejly concave, corresponding ti> the. ventral 


elongate. "* * . ’ 

The partially exfoliated ventfal valve is pSotiliaiMy punctateo* 
as if by the most minute corrugation. The entir e eSSt is 
presenting an unusual marking. 
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The ooclusor muscular impressions are well deft nod, semielliptfieal 
and of moderate breadth, appearing to be duplicate; the surface imme- 
diately bel^w them is transversely corrugated over a small oval space. 
The cardinal muscular impressions are wide and comparatively short, 
flabelliform and deeply striated. The cast* of the rostral cavity is grooved 
on the upper side, and its extremity simple; showing on each side, be- 
neath the apex, cavities made by the removal of the dental lamella?, 
while the cardinal line presents no evidence of an area beyond the thick- 
ness of the shell. 

The interior of the dorsal valve is papillose above, becoming papillose- 
striate towards the margin. There is a slender mesial septum, which 
becomes stronger above, and terminates in a short cardinal process : on 
each side of this are slightly oblique socket-plates, and between these , 
and the hinge-line are narrow teoth-sookets. The cardinal process is 
distinctly bilobed, and each division is slightly divided or grooved at 
the extremity. The occlusor muscular impressions are small oval-ovate 
spots, but arc not well-preserved in any specimen seen, yet the re inform 
vascular impressions are sometimes strongly marked. In addition to the 
ordinary vascular impression, which terminates abruptly at some dis- 
tance from the median septum, there is sometimes another mark of 
similar character beginning at a little distanced w ithin the termination 
of the renifortn impression, and curving forward to the term in. Mi ion of 
the median septum, and thence recurving it terminates on the other 
side in the same manner as it began, describing part of an elliptic curve. 

This shell has a very symmetrical form, am? is the largest • among the species 
of this subgemie. It is 'readily distinguished from all others, by its regular wide 
form an*! equal convexity, as well as by its distantly disposed ami very slender 
spines, by the peculiar punctate, structure of tlio exfoliated shell, and the striato- 
punctftto surface of the east. 

The form and character of well-preserved specimens* are shown in figures 30, 37 and 38, 
which give the outline, cardinal and profile views of a ventral valve. Figures 30 and 40 
aro cardinal views of the casts of ventral valves, showing the muscular impressions, and 
one of them showing on each side of the belk tho cavities made by tho dental lamella?. 

Figures 30 and 81 arc of tho interior of two dorsal valves ; and figure 32 is a cardinal 
view, showing the contour of the interior. 

Geological formation and localities. This specic8»oc?cur^ in tho arenaceous and 
semicalcarcous beds at Conewango, at Napoli, and uo&r Now- Albion, Cattaraugus 
county, ® 

[ Paleontology IV.] 
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ClfiMS SPIMFERl (SowERBv). 

* 

The Genus Sitrifeua, established by Sowerby in 1815, embraces a very 
•natural, group pf shells, whichVre for the most part very readily distin- 
guished by their external form and characters. The presence of internal 
spires is not alone sufficient to distinguish them, since these organs are 
common to other very distinct genera. 

The prevailing and characteristic form of the shells of this genus is 
somewhat trigonal ; hut they vary to snbelliptical, ovoid and subcircular 
in outline. The hinge-lino may be shorter or longer than the greatest 
width of the shell, and the cardinal extremities are sometimes obtusely 
rounded, and often produced into wing-shaped extensions which termi- 
nate in acute points. The surface is smooth, or marked by radiating 
cost ie, presenting a great variety of aspect and ornament ; and the centre 
of the valves is usually marked by an elevated fold on the one valve, 
with a corresponding sinus in the other,: this feature, however, is 
more or less obsolete in some of the species. The shell-structure is 
fibrous. 

The valves articulate by means of teeth and sockets. The beak of the 
ventral or larger valve is more or less elevated above the other, and may 
be straight or recurved. The area or space beneath the beak rnay be nar- 
row or large, Hat or concave, /or inclined forwards. This area is divi-, 
ded by a triangular fissure, which is often more or less* closed in its 
upper part by a pseudO-del tidiuin. In the dorsal valve the area is narrow, 
usually linear, with a wide fissure, which is partially filled by the car- 
dinal process. • 

In the ventral valve the triangular fissure is hounded by vertical 
shelly plates, which extend fron^ the beak to the bottom of the valve, 
and support, on each side at the base of the fissure, a short and usually 
strong hinge-tooth. These fissure-walls are usually short diverging plates; 
but they are sometimes nearly parallel throughout their length, and reach 
to the middle <Jf the valve. They sometimes converge so as nearly to 
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coalesce, and again diverge, extending into the interior of the valvtf and 
partially surrounding the muscular area. It often happens that the 
pseudo-deltidium constitutes the exterior indication of the filling of the 
rostral cavity; and in old individuals, at. least., this portion of the shell is 
quite solid. The occlusor muscular impressions are usually marked upon 
the inner surface of the shell, and upon the cast, by a mesial longitudinal 
oval scar; while the divarioator muscular markings occupy a wider 
space on each side, which is often deeply and beautifully striated. The 
general interior surface, beyond the muscular impressions, is usually 
nearly smooth, or marked by the impressions of the external costa?. It 
not unfrequeutly occurs, however, that the papillose surfaces, indicating 
the ovarian spaces, are strongly marked. 

There is usually a slight median crest separating the muscular impres- 
sions; and in some species this becomes a distinct septum, reaching from 
the base of the muscular area to the apex of the fissure, as seen in S. uctc- 
costatu * (Pal. N. Y. Vol. ni, p. 205). 

In the interior of the dorsal valve we have the distinct dental fosse ts 
just without the deltoid fissure, which is limited by the bases of the 
crura proceeding from the cardinal muscular process. The crura, converg- 
ing at a short distance from their bases, are bent backwards into the cavity 
of the valve, and again recurved, making several turns, until they are 
produced into two large conical spires which nearly fill the interior of 
the shell, the apices being directed tow ards the cardinal angles. The 
double occlusor muscular markings arc often well preserved in the cavity 
of the valve and upon the east of the interior. __ The impressions of the 
divarioator muscles arc marked upon the median cardinal process, or, in 
the absence of a distinct process, upon the apex of the notch or upon 
either side ( See Plate 36). a 

Besides the forjns referred to the Qenus Spirt run a proper, there are at 
least three modifications of the type which are recognised by Mr. David- 

# Mi*. DavibsOX has regarded the presence of a septum dividing the muscular area as characteristic 
of SpittiKftarNjfc. Iu the example cited above, the shell is silicifled, and fl is not easy to decide positively 
its texture, but it appears to be bbrous. Should it provutobe punctate ami a Spuufkrinv^ it w ould 
carry this genus back to Silurian times. J 
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son .'uss subgenera : these are Spirifbuina, Cyktasna and Suebsia. Of tHe 
first and last of these, we have no recognised species in our Devonian 
rocks : the 0 turns Cyrtasna is recognised in two or more species. 

The Genus or Subgenus Martini a was proposed by Prof. M'Cosr to 
include species of the type of &pirifera decora, S. dliptica, S. glabra, and 
others of similar form, having a short hinge-line aud rounded cardinal 
extremities.* In the interior of some species of this type, I have recog- 
nised some peculiarities in the dental lamella* ; but the want of speci- 
mens for comparison leaves the question undetermined. 

The Genus Amboccelia was proposed by me in 1860, for certain forms 
having one valve flat or concave, and the other extremely convex. There 
appear to me to be, in the typical species, some peculiarities in the mus- 
cular impressions, which T regard as of importance. The fibrous texture 
of the shell exhibits some peculiarities ; but I find, that in this respect, 
it corresponds with a small doubly convex form resembling S. lineata from 
the Hamilton group. These forms will he noticed more at length after 
the descriptions of Spirifejia proper. 

The following species are arranged upon the plates, as nearly as prac- 
ticable, in their geological order; beginning with those of the Schoharie 
grit, and ending with those of the Chemung group. Since many of the 
species are common to the Schoharie grit and. Coruiferous limestone, and 
few of the species pass into the succeeding formations, I shall follow the 

apparent natural or chronological order in describing them. 

_ _ _ _ « _ _ u , 

•Mr. Da v ids ox remarks, that “Prof. M'Coy’s Genus Mahtinia was proposed for those species 
“ in which (he hingedine was shorter than (he width of the shell, mid dorsal edges of the cardinal area 
"obtusely rounded with a smqplh surface, and small spiral ajipendagrs; but the length of the hinge- 
“hue is so very variable, even in specimens of the same species, that on such a character it 
“ seems very unsafe to found a genus. The species are also both smooth aud plicated, and. the 
u disposition of tho spiral appendages does not appear to be distinguishable from that of other Spirifers. 
“It will, therefore, be preferable to postpone the adoption of tho section Martini a, until some more 
“ tangible dilfbrcncee can l>e pointed out” (Tntroi/uction, p. 81, 1854). The same opinions arc main- 
tained by Mr. Davidson in his later publications. * 
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SPIRIFER.E OF THE UPPER IIELDERUEKG GROUP. 

Splrifer duodenarla. 

plate xxvir <& kxviri. 

Dctthyris duodena Ha : Hall. GpoI. Report 4th District Now- York , p 171, f. 5. ISIS. 

Spiriftr duodenariu ; Hale, Catalogue in Report on State Oabiip't. 

• Spirifera duod enasia, cited by Bili.imok, ( aoudian Journal, p. 2 50. Itwil. 

“ “ Oology of Canada, p. 872. 

Shell transverse, semicircular : hinge-line equalling the greatest width 
of the shell ; cardinal extremities obtuse or acute, rarely acuminate. 
Valves subequally convex ; area very narrow. Surface plicated. 
Ventral valve moderately gibbous, arcuate, compressed towards the 
cardinal extremities. Mesial sinus of moderate width and depth, 
rounded or slightly flattened on the bottom .; umbo prominent, the 
beak small, neatly curved over a w ide triangular fissure, and reach- 
ing to within half a line of the umbo of the opposite valve : area con- 
cave, sublinear, a little wider on each side near the centre. 

Dorsal valve regularly convex, a little gibbous in flic middle, and flat- 
tened or sometimes slightly concave at the cardinal extremities. Mesial 
fold rather narrow', rounded, prominent and strongly defined, some- 
times a little flattened on the middle. The surface is marked by six 
and rarely seven strongly rounded ribs on each side of the mesial fold 
and sinus. The ribs gradually decrease in size aud prominence from 
the centre, and the outer ones are often scarcely elevated in young or 
medium-sized individuals. 

TnE entire surface is marked by lamellose concentric striay giving a 
papillose or subfimbriate aspect at their .function. It usually happens, 
however, that the surface is smooth, from partial exfoliation. 

In the Schoharie grit, the cast of the ventral valve shows a somewhat 
narrow muscular area, with the sides subparallel for half their length 
and contracting below. There arc faint indications of a median crest. 

In the interior of a ventral valve from *th <4 Gorniferous limestone, 
Plate. 28, fig. 23, the muscular area is broad and rounded, with a distinct 
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medurtri crest. A csisfeof the dorsal valve shows rather shallow teeth- 
sockets, with a strong callosity between them and the fissure, while the 
apex is marked by muscular impressions- * 

This species lias ordinarily a width on th-* hinge-lino of an inch to an inch 
mid a -quarter , sometimes reaching aft inch an 1 a half; with a length of about 
three-fourths of an inch, and rarely of larger dimensions. It presents little variety 
of form and proportions ; the younger individuals ‘observed having three or four 
ribs on each side of the mesial fold and sinus. The cardinal extremities are rarely 
more extended than in the specimen figured. 

In many of its features this species resemble# the /S'. ryc/opfrra of the flower 
Ilelderberg group, but it is usually more extended on the hinge-lino, with narrower 
area and less conspicuous surface stria*. In easts of the dorsal valve, however, the 
two are scarcely distinguishable, it is of the type of <S\ #pvc£o#tf of Scju-OTHeim, 
with a narrower area and more ribs than the Eifcl specimens, but corresponding 
iu tills respect to the English Devonian specimens figured by Mr. Davidson. 

Qeolog/ciif formation* oral lora/ifir#* This species begins its existence, so fax 
as at present known, in the Schoharie grit, in which it is common in the form of 
cast s throughout the eastern part of the State. In the Corniferous limestone, it is 
known through all the extent of the formation within the State, and occurs in 
Canada West, and in Ohio. It is unknown to me in the Hamilton group. 


Spirifera iiiacra. 

PLATE XXVII. 

Spirifer mm.*' a ; Hall, Tenth Report on the State Cabinet, j>. T3i. lSf»7. 

“ New Species of Piilte,)*o#e Form's, p. 01,, 1857. 

Shell transverse, semicjjipficil, semicircular or subt-rinngular ; hinge- 
line equalling or greater than the width of the shell below, the cardi- 
nal extremities produced into mucronate extensions : valves unequally 
convex. . 

Ventral valve more convex than the dorsal, gibbous above the middle, 
sometimes regularly convex* or arcuate, but often less convex op the 
lower half; compressed towards the cardinal extremities : mesial 
sinus of moderate width* shallow, but sharply defined at the margins ; 
beak much ole vatod^and stiglitly incurved over the large fissure ; area 
high, triangular, concave. 
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' v Dorsal -valve convex, often somewhat flattened, particularly at the, sides, 
and becoming concave towards the cardinal extremities : mesial fold 
prominent and strongly defined, often much expanded in front; beak 
small, little elevated, area linear.’ 

Surface marked by from ten to twenty slender well-defined plications 
on each side of the mesial fold and sinus. In the youngest .specimens 
examined, there are no more than six or eight plications on either 
side. The entire surface is marked by la me 11 use concentric stria*, which 
at intervals are crowded into imbricating lines of growth. 

The casts of the ventral valve show the existence of strong short den- 
tal plates enclosing a comparatively narrow muscular area. In the middle 
of this area, in well preserved- specimens, are two narrow and much 
elongated occlusor impressions, with a slight crest between; but these 
features are often entirely absent or obsolete. Th; casts of the dorsal 
valve show large teeth-sockets, and a distinct prominence in the centre 
tor the muscular attachment. 

This species has the general aspect of .S', ini'crcnata, hut the plications are a 
little more prominent, and the concentric stria* less strongly imbricating : the 
principal point of difference, however, is in the elevated and incurved area of (he 
ventral valve. 

The specimens from' which the original description was made, were easts of 
small and poorly preserved individuals; hot, a larger and more extended collec- 
tion has shown all the gradations of form, size and condition illustrated on Plate 
, 27, figure 17 being one of the smaller symmetrical specimens. Individuals from 

the Schoharie grit, anti from the limestone, often present considerable differences* 

ft 

in the relative convexity of the valves ; and the urea, either from compression or 
other causes, shows some apparent variations in its height, as seen in figures 21 
and 28, plate 27. In all cases, however, the height of the area is a distinguishing 
f feature. The casts in the Schoharie grit are usually very imperfect and unsatis- 

factory. The illustrations figures 22, 23 and 24, are from some of the better pre- 
served specimens. t # 

Geological formations and localities* |This species occurs in the Schoharie- u fit 
in the Helderbcvg mountains, Albany county, and at Schoharie; ami raivly in 
the Corniferoiia limestone iu tho eastern part of tht> State. It is not uncommon in 
the Corniferous limestone at Williamsville and other places in the western part 
of the State, and I have a single specimen from 0!#t>. # lts associates in the Scho- 
harie grit arc the 8. duodenaria and 8. roricosta . 
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Spiiilera raricosfa. 

PLATE XXVIT & PLATE XXX. * 

Vefthyri* r>nicasta ; CositAn, .Touni. Acad. Nat. Sci. of Philadolphia, Vol. viii, p. 202, pi. 14, f. 18. 1812. 
Dvtthyru nmbtUttvs : V'AAL'Xfcai, Geol. Report ^'hircl district New -York, p. 182, f. 8. 1812. 

Shell subquad rate*, semicircular or ovate, gibbous : hinge-line equalling 
the width of the shell or often less ; cardinal extremities rounded. 
Surface strongly plicated. 

Ventral valve most gibbous in the upper half, and sloping abruptly to 
the cardinal angles, which are rarely a little extended and subaurieu- 
hi to : beak much elevated, and always incurved over the area which 
is variable in elevation, sometimes being barely perceptible, while 
in others it has a width of from one to two linos, and is marked lon- 
gitudinally by a few strong striae. The mesial sinus is "'a broad rounded 
depression, and reaches with the adjacent plications quite to the apex. 
Dorsal valve gibbous, most convex in the middle, flattened or a little 
concave towards the cardinal angles. The mesial fold is very promi- 
nent. and rounded or a little flattened in the middle, regularly arcuate, 
and forming the small beak which is arched over the linear area. 

Suits ace marked by two to four strongly elevated rounded or subangular 
ribs on each side of the mesial fold and sinus. In one specimen, I have 
seen a fifth plication towards the cardinal angle. The entire shell is 
covered by strong lamolJose <ur imbricating concentric striae, which 

C 

are undulated upon the ribs and the intermediate depressions. These 
concentric lines are sometimes quite regularly equidistant, but often 
crowded and irregular in their distribution, and more or less promi- 
nent at their edges. There .are a series of fine closely arranged radia- 
ting striae crossing the concentric lamellae, and giving in very perfbet 
shells a fimbriate ttspect. * c 

The surface is usually more or less worn, and only the stronger con- 
centric lamellae are visible'; and even these ar§ often partially or entirely 
obliterated. In some f^jecljwfens, 'where the shell is well preserved, the 
plications are rounded and not very prominent j while they become more 
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^distinct, with a subnodose character, on the exfoliation of the shelL Tho 

• 9 

mesial sinus, is usually very wide at its base, sometimes equal to half 
the length of the shell. 

The proportions of the shell are extremely variable, the length being 
sometimes greater than the width, while usually the width is some what 
greater than the length; and in some individuals the length and breadth 
are as two to three. 

The casts of the ventral vnlve show a small rostral cavity with short 
strong dental plates; the muscular area being small, quadrangular, and 
divided through the middle by a distinct septum. 

The interior of the shell of the ventral valve shows short strong hinge- 
teeth and very short incurving plates below, while the bottom of the 
cavity is divided by a distinct elevated septum. 

The dorsal cast shows marks of dental sockets, with strong muscular 
markings at the apex of the lissurc. 

This species is nearly allied with pcrhnnellosa of the Lower Helderbcrg 
group, and is not al ways readily distinguished from that one. It is, however 
usually proportionally shorter on tho lunge-lino, and more quadrate in form, 
while it is not known to have as many plications as the older species. 

The dimensions vary from half an inch in length and breadth, to an inch and 
a half in longtli and breadth; while other specimens arc an inch and a half in 
width by an inch in length. 

This species is not common in the rocks of New York, though having a pretty 
wide distribution. 

Geological formations and localities. This shell occurs at the liriderberg 
mountains aud Schoharie, in the Sehbharie grit ; and in the same region, in tho 
Cornifcrous limestone. It Is known in the latter rock at Stafford, Caledonia, Wil- 
liamsvillc in Western New-York ; Columbus, Ohio ; Falls of the Ohio river ; and 
in several localities in Canada West. 

> 
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Sphlfmi grieri. 

PLATE XXVII & PLATE XXVIII. 

C 

tjmtrtr ( n-it'ri : IJ m.jl, in Tentli Report on the State CaLiuet, j>. V£i . 1857. 

* r '* New Species of Palaso/oic Fossils, p 87. 1857. 

Shell gibbous, transversely ovaVor subquadrilateral, sometimes longitu 
din ally ovate, the proportions of length and breadth being very varia- 
ble ; hinge-line usually shorter than the width of the shell, with the 
cardinal extremities rounded : valves subequally convex. 

Ventral valve gibbous or ventricosc, most convex above the middle and 
nearly opposite the center of the hinge-lino, and sloping very abruptly 
to the lateral margins ; sometimes regularly arcuate in the entire 
length, and often arched in the upper part and nearly straight below. 
Umbo prominent and much elevated above the hinge-line : beak more 
or less extremely incurved over the high arcuate area, which has a 
length of from one-half to nearly two-thirds the width of the shell ; 
mesial sinus wide and deep, subangular in the lower part. 

Dorsal valve regularly arcuate, the greatest convexity near the middle 
and regularly curving to the lateral margins : mesial fold prominent, 
sometimes rounded, but usually more or less distinctly angular ; beak 
small, slightly incurved over a nearly vertical narrow area. 

Surface marked by six, eight or ten more or less rounded simple plica- 
tions on each side of the mesia l fold and sinus ; while there are three 
or four distinctly bifurcating or dichotomous plications upon the fold 
or sinus, giving six or seven at the margin of the shell. In perfect 
specimens, the surface is covered by fine concentric lamellose striae, 
which art; crossed by delicate radiating striae. 

- This spuchs is distinguished from most of the’ allied forms by its simple strong 
plications on each side of (lie mesial £dd and sinus, while those occupying the 
latter ace smaller and Ififnrcuting. Sometimes the middle plication on the summit 
of the mesial fold is simple, in which enso the fold is quite angular ; while in 
other instances it bifurcates, leaving a longitudinal depressed line on the. middle, 
giving it a more rounded outline. It is only on specimens which have suffered no 
injury by wearing or exftdigmn, that the fimbriate appearance of the concentric 
markings is visible. 
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Iu some of the larger or older individuals, the plications ;tre low and gently 
rounded : in other specimens they are more prominent, whife from exfoliation t hey 
often become angular and more conspicuous ; and the same appears to be true of 
the dichotomous plications of the mesial fold and sinus. In two or three instances, 
I have noticed in the easts a partial bifurcation of one or two of the lateral plica- 
lions. In some of the casts, or partial ciuxts, ^hc plications on the fold or sinus 
apjpear to be partly or entirely obsolete. The interior of the valves is unknown. 

The. specimens before me vary from less than three-fourths of an inch in height 
and width, to an inch high by an inch or an inch ami a half wide. I have sreu a 
single specimen two inches wide, and another of more than an inch and a half in 
height and width. The illustrations, from lignre 17 to figure. V'A on plate 2‘\ are 
of the prevailing forms observed. Figure 21b plate 27, is of a cast from the Scho- 
harie grit. 

( j}eolot/ic(il formations and localities. This shell occurs rarely in the Schoharie 
grit in the eastern part of the State, and in the Corniferous limestone at Clarence 
and Williamsville in the ■western part, of the State. I have seen a specimen lVom 
Canada West, and it is known to occur at Sandusky and Columbus. Ohio; while, 
the better specimens have been obtained from the neighborhood of Dayton, Ohio, 
and were given me? by •Fudge Gbusb of that place, 

Spirifcra gregariii. 

PLATE XXVIII. 

Spirifcr gregaria . Clatp, MS. A 

“ u Hail, in Tunth Report on the Slate Cabinet, p. 127, 1857. 

Spirifcnt gregarin : Ola pr, Bn.i.tNWH in Canadi.iu Journal, p. 128. 1837. 

Shell vontricose, subglobose, semioval or subquadrate in outline : hinge- 
line equalling or less than the width o£ the shell ; cardinal extremities 
truncate or rounded. Surface plicated. . 

Vhntral valve the more gibbous, regularly arcuate from beak to front, 
tho greatest convexity at or a little above the middle, and curving 
somewhat abruptly to the sides and more gently to the front : beak 
much elevated, and the apex closely incurved over the fissure ; area 
high, concave, and extending to the cardinal angles, where it is some- 
times more titan half a line higft, often distinctly striated; mesial 
sinus rounded or subangular, and much produced in front. 

Lo&sax valve very convex, with a strong nmaial .fold, either angular or 
somewhat flattened along the summit, ancPSiSmetimcs marked by an 
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indistinct groove : beak often considerably elevated and slightly incli- 
ned over the hinge-line; area narrow except in the centre, whetfe it 
perceptibly widens. c 

Surface marked by from six to ten strong rounded ribs on each side of 
the mesial fold and sinus ; t lichen tire surface with undulating concentric 
striae, which, towards the front, become strong zigzag imbricating 
lines. 

The interior of the ventral val ve presents a well-defined oval muscular 
impression with a low crest in the centre. The dental plates are often 
much thickened, filling the entire rostral cavity and encroaching upon 
the muscular area. 

The width of the species ranges from one-half to seven-eighths of an inch, and 
the length is sometimes a little greater but usually a little less than the. width. In 
the more gibbous specimens, the beak of the ventral valve is so extremely eleva- 
ted that one-lndf the length of the valve is above the cardinal line. In the majority 
of specimens, there are about six or seven plications on each side of the valve. 
The variable gibbosity of the shell gives an apparent variation in the height of the 
area, the beaks of the two valves sometimes approaching < lose to each other. 

Some silicifiod casts of specimens from Indiana, which 1 have referred with hesi- 
tation to thi s species, have a very symmetrical form : the beak of the ventral valyo 
is moderately elevated ; while the mesial fold is marked by u distinct longitudinal 
groove, and there is a distinct angular elevation in the bottom of the sinus. Tho 
specimens are extremely abundant in a mass of rock associated with Strojdiodonta 
per pi ana and in t heir mode of occurrence have ail the appearance of the species 
as it is found near Louisville. Kentucky. 

t “ 

Gcoloyical formation and locality. This species occurs rarely in Uppei Hei- 
delberg limestone, in Eastern New York, and becomes common in Genesee and 
Erie counties. It occurs at several localities in Ohio, and at the Falls of the Ohio, 
both in Indiana and Kentucky. This species has been found in Canada West, and 
has been described by Mr. Biixxn^s among the Devonian fossils from that region. 
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, SpirltVra owcni. 

PLATE XXIX. 

Spirifer owcni : Haw, In Tenth Report on the Statu Cabinet , p. 120. 1850 
u Ki Description of New Pal. FomsIs, p. 80. 18.37 

Shell more or less ventrico.se in its different stages of growth, somewhat 
transversely oval, semielliptical or subquadrate : hinge-line about 
equal to the width of the shell; cardinal extremities rounded or aub- 
angulated. Surface plicated. 

Vkntual valve scarcely so gibbous as the dorsal valve, its greatest con- 
vexity above the middle of its length, and curving regularly to the 
margins : beak much elevated above that of the opposite valve, and 
arching over the fissure, but scarcely incurved; mesial sinus shallow, 
concave, usually w ell defined and reaching distinctly to the apex. Area 
high, concave, elevated and continuing to the liinge-extremities; fora- 
men large, reaching to the apex, and sometimes partially filled by the 
thickening of the dental plates. 

Dorsal valve the more gibbous, the greatest convexity in the middle, 
and curving regularly to the front and lateral margins, and usually a 
little flattened or sometimes concave towards the cardinal extremities : 
mesial fold prominent, rounded, with a longitudinal depressed line 
along the middle. Area narrow', vertical or in the plane of the longi- 
tudinal axis. . * 

The surface is marked by from fifteen to seventeen rounded or suban- 
gular plications on each side of the mesial fold and sinus ; and these are 
crossed by distinct concentric striae, which become strongly imbricating 
or are marked in strong imbricating lines of growth towards the margin. 
In well preserved specimens, there ar<* distinct radiating etrim. In many 
of the silicified sjyjcimens, however, fyoth the radiating and concentric 
striae are partially or entirely obliterated. * 

The interior of the ventral valve shows tw r o short and rather strong 
teeth, with the rostral portion quite solid. iN^jJental plates, reaching 
to the bottom of the cavity of the shell, curve slightly outwards and 
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partially enclose an, oval muscular area, which in its upper part is divi- 
ned by a short prominent median crest. In some silicified specimens, the 
conical spires are partially preserved. The crura are widely separated at 
their bases, and, converging somewhat abruptly, curve into the dorsal 
valve, making twelve or more tyrns, and producing a short strong spire. 

In well preserved specimens, the mesial fold and sinus are usually 
.'hat ply fieri noil j but in some ot the more gibbous forms, the sinus is' 
very broad, and one or two of the plications on each side are involved 
in the sides of the depression : at the same time the mesial fold is very 
prominent, rounded, and sloping almost imperceptibly into the general 
contour of the convexity of the valve. 


This species is abundant in the neighborhood of Louisville and other western 
local tltcs. It has generally been referred to S. hemconta, Lamarck sp. {Tvrtibm- 
lulUe* oxtiolatm, Som.OTHF.iM), from which it differs in being less gibbous with a 
gt eater number ot plications, and in having a depressed line along the mesial fold 
ot dorsal valve It may tie easily distinguished from &. enrntrtnes of Owxar, 
wdh which it is associated, by its narrower and much more arcuate area and less 
angular plications. Nome specimens show remains of a faint impressed line along 
the centre of each plication. 

Ueolo'jia.dforinoh'on* and lovnKlirtt. Limestone of the age of the Upper Hai- 
der berg : halls of the Ohio, Charleston lauding and other places. 


S|iirlfera acuminata. 

1* if ATE XX LX. 

• * 

DtUhyrit acuminata : Conrad, Annual Report of t he Palaeontology of New York, p. 85. t88». 

Sfnri/nr rtcuminatua .• (Cmshaii,) Hali. In Tenth Report on llio Slate Cabinet, p. 185, 1867. 

Compare Spit if or culirljvgah ,s, Raonta in Da* fiheniache Ucbergangsgebirgo, p. 7(5. pi. It, f. 4, a. b,o. 1844 
Also » Spiriftr cnUrijugatu * : (Katutsit) Schnwk Palwootographiea, Vol. ili, pi. xxilt, f. 1. 

'* (It'i Mh.R) l^Aviuaoa’s Monograph of British Devonian Brnehinphoda, p. 38. 

Also DdtkyrU prora Conra i>, Jour. Arad. Nat. Soi. Philadelphia, Vol. viit/p. 288. 1842. 

“ aoi mivata. .Shell gnbeordate, dilSted transversely ; valves with radiating 
“ * ll,ci : ‘ su i >orior v *ry prominent and cariimted in the middle; carina 

not hiilcaf jhI, slightly artaude in length ; lateral extremities rounded ; banc 
emargiimte ; inferior valve profoundly bilobed ;^&uh?i not deeply impressed ; 
** a p p j*o xi n i « it t* . jr iuehes, Locality ; Helderbcrg, in limestone. 

f< ft resembles A try pa acuminata (Sowerby). 
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Shell large, ventricose, transverse, with the hinge, line usually lesS than 
the width of the shell ; cardinal extremities rounded or truncate, ha v- 
ing a subelliptioal or subquadrate outline; mesial fold and sinus ex- 
treme. Surface plicated. 

Ventral valve variably convex on the, two sides, with a wide mesial 
sinus, which is well defined in the upper part, becomes wider and 
deeper and less distinctly defined in the middle of the shell, and is 
produced in front into a long triangular extension ; gently or more 
abruptly curving from the greatest convexity to the sides and cardinal 
. angles : umbo prominent, with the apex incurved over the wide tri- 
angular fissure; area extending to the cardinal angles, with the mar- 
gin rounded except towards the extremities. 

Dorsal valve gibbous, highly elevated in the middle into a strong angu- 
lar mesial fold, and curving from the sides of the fold to the margins 
of the shell, except at the cardinal angles, where it is a. little flattened 
and projecting, so as to give a minute auriculate appearance; summit 
of the mesial fold regularly arcuate from beak to base; apex slightly 
incurved over the narrow nearly vertical area. 

Surface, on either side of the mesial fold and sinus, marked by from 
sixteen to twenty plications, about four or five of which nearest the 
centre are dichotomous from below the middle of their length , ribs 
low, and rounded above, flattened below the middle, those towards the 
margin very slender : the first ten o| twelve riba on each side occupy 
the greater part of the valve.'The entire*Hurface is marked by dedicate 
concentric striio, which are often crowded into imbricating lamellose 
lines towards the front of the shell. In very perfect specimens, these 
concentric stria* are papillose or timbrja.ted by fine radiating stria*. 
These fine surface markings, however, are usually nearly or quite 

obliterated. * • 

• • 

The interior of a ventral valve shows but a partial thickening of the 
shell in the rostral cavity : the teeth are strong and short; the dental 
plates spreading and margining the uppefc.$ar$ of the ovate muscular 
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area, •which is bidder above, and sometimes very much resembles this 
feature in 8. striaius. 

V 

The casts preserve strong and prominent marks of the muqpular im- 
pressions, and sometimes vascular markings outside of the muscular 
area ; while in other individuals, the papillose ovarian markings are 
very distinctly preserved. In the cast of the dorsal valve there are some- 
times strong impressions of the occlusor muscular markings, and the 
apex also shows the stria) of the cardinal muscular attachment. 

It does not. appear, from Mr. Conkad’s description, that he recognized 
the dichotomous ribs; but. this feature is often obscure or scarcely recog- 
nizable in the specimens from the Corniferous limestone in New York, 
owing to partial exfoliation or other causes; and in most of the smaller 
specimens it. does not exist, the division usually taking place below 
the middle of the length. In full grown individuals, when the surface is 
pretty well preserved, the duplicate character of the plications is a con- 
spicuous feature. Somewhat rarely we observe a partial division of one 
or more of the plications on different parts of the shell towards the 
margin. 

A Spirifor in the Hamilton group, which I have identified as the 
Delihyris prora of Conuau, is clearly identical with this one of the Corni- 
ferous limestone. The dichotomous character of the ribs, however, is 
more conspicuous, and the division often begins above the middle of the 
shell (See fig. 24, pi. 34), and becomes a conspicuous feature in specimens 
of medium size; while in those of similar dimensions from the Cornife- 
rous limestone, this character is scarcely perceptible. 

This species is readily distinguished from all the other Snunau in our strata, 
by the extrciuMy elevated angular mesial fold and deep sinus, which are bounded 
by the dichotomous plications. Jn*ar\ imperfect condition, it might bo sometimes 
mistaken for & .'wuerutkyria, which, insts hinge-area and the upper p$rt of the 
mesial fold, sometimes sifnulatca the S. acimti natus. . 

The young of this species are but moderately convex, with a broad depression 
in frout, us shown in tig. 9, pl.«29. From this condition, there are all degrees of 
variation to the more veniri cogo and extreme forms As shown in figs. 12, 13 and 
14, of Plate 29. w 
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■" The omits show considerable variation in the form and proportions of the #nus- 
cular area, two examples of which are shown in figures 15 and 16, Plate 8D. 

The cast of a ventral valve, Plate 34, figure 25, illustrates the character of a 
well-preaoiVbd specimen from the Hamilton group. 

This species has been recognised by Dr. F. Rxemkr and M. dk Vebnevil as 
identical with the 8. cultrijugata of Europe. Without, the means of comparing spe- 
cimens, I had supposed the American and European species to l>o identical ; 
hut Mr. Davidson has recently called attention to the existence of bifurcating ribs 
in the American species, while “ in all the figures published by Rokmkr, Sohjtur, 
“ and Sanoberoer of 8 . cultrijugatus , the nbs on the lateral portions of the shell 
*' arc simple, and do not exceed about twenty on each valve ; hut in a specimen so 
. “ named in my possession from the Falls of the Ohio near Louisville, in America, 
** and which I received likewise some years ago from Herr F. Ro mrr, the ribs are 
'* small, and in some places bifurcated, and numbering about twenty-four in each 
" valve.” 

The original figures of Dr. Ruemer represent the specios with simple strong 
rounded ribs on each side of tho mesial fold and sinus ; while the elevat ion in 
front is triangular as in our specimens. In the figures of Schnur,* the sinus in 
front is not triangular, but the sides approach to prvallel, and the summit is 
arphed rather than angular. It appears to me, however, that M. Scjdmjr has indi- 
cated something like a bifurcation, or a depression along jfche centre of the -larger 
plications, in figures 1 a,b ; though it must he confessed that the general expres- 
sion of the figures is somewhat different from our shell. Tho figures given by Mr. 
Davidson (loc. ciM, and referred with doubt to this species, have “ six or seven 
'V strong simple ffbs on each of the lateral portions of the valve.” This feature 
WQUld preclude its association with onr specimens, and indicatotya -nearer approach 
to some of the forms whiph I have referred to 8. macrotfiyri*. 

Mr. Conrad has given the length of 8. acfmvnatus na 2^ inches. The specimens^ 
before me vary from one inch to twfl and u quarter inches iu width, and from 
three-fourths of an inch to an inch and seven-eighths in length. 

Geological formation* and localities. This species is not known below tho Cor- 
niferous limestone, where it has been found in Albany and Schoharie comities, as 
wall as at several localities in tho central part of* tlio State, and at Williaiusvillp 
apd Clarence-hollow in the western part pfjthc State. It occurs iu the same forma- 
tion at Sandusky and Columbus, Ohio ; at the Falls of the Ohio both in Louisville 
and Jeffersonville, and at Camp creek, Indfana. It is found in the Hamilton group 

* Psl»ontogt*phiea, T. ; iii, pi. Jtxxiii, f. 1* a, b , e. 

[ Pai.jkontoiooy IV.] 26 " 
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in Schoharie and at Hamilton, Casseuovia anrl Madison ( Madison county) ; but is 
unknown in this formation in the western part of the State. There is a cast of this 
spoi ies in the cabinet of Marietta College, Ohio, which, I infer from its character, 
has been derived from the southwestern extension of the Hamilton gr&up, perhaps 
in Virginia. 

Splrifera macrothyrls. ** 

PLATK XXX. 

Spiriftr macrothyris : Hau, Tenth Report on Statu Cabinet, p. 132. 1857. 

** <l Description of Kew Pal. Fossils, p. 02. 1857. 

Shfxl large, moderately gibbous, transverse, semielliptical, the width a 
little more or less than twice the length : hinge-line equal to the 
greatest width of the shell; cardinal extremities rounded or angular, 
and produced. Surface plicated. ^ 

Ventral valve less gibbous than the dorsal, regularly areuate from front 
to beak, and curving gently to the lateral and cardinal margins : sinus 
well defined above, and reaching to the small and neatly incurved 
beak, becoming wider and deeper below and much extended in front. 
Area concave, of moderate width, and extended to the cardinal extre- 
mities ; margin angular : fissure very large. ♦ 

Dorsal valve the more convex, the greatest convexity about the middle 
of its length : mesial fold prominent, angular in its^upper part and 
rounded towards the front, giving a highly arcuate outline to the mar- 
gin ; umbo much elevated and rising nearly as high as that of the 
• opposite valve; beak incurred over c the nearly vertical area, which is 
about a line in width. 

The surface is marked by about ten or twelve strong low rounded pli- 
cations on each side, which are simple from their origin, becoming less 
prominent towards the margin of the shell : the first five .or six on each 
side of the fold and^sinus occupy Jthe greater part of the anterior margin. 
In well preserved specimens the surface is marked by fine closely 
arranged concentric strip, which, are finely papillose from radiating' 
striae. The cast of the ventral, valve presents * large ovate bilobed mus- 
cular impression. • - 



k 8PIRIFERJE OF THE UPPER HKLPERBERG GROUP. 909 

This is u fine robust species, of which I have before me # a dozen specimens in 
various states of preservation, and presenting, in some respects, variations which 
make me hesitate in referring them all to the same. In some which appear to be 
well preserved, the area is comparatively narrow, while in others it has a pro- 
portionally greater width. The plications also appear to bo of variable strength, 
and in some of the easts are much stronger thou in the shells, lit the larger indi- 
viduals, the general characters are strongly defined, as shown in figures 16, 17 
and 18, Plate 30 ; while the individual figure 19 was for a long time placed among 
specimens of &. acuminata , owing to its prominent angular mesial fold, and form 
of area, which correspond to that species; bat in the curved .instead of angular 
sinus in front, and in the details of the plications, the two are quite distinct. In 
the more minute surface markings, the concentric strife of amniuata are 
coarser, and tlie radiating stride more frequently interrupted ; but this feature! may 
not prove constant. Tn its entire form and full proportions it is not likely to be 
confounded with any other species of the higher formations. 

In some of the oasts of this species, we have very nearly the characters repre- 
sented in' the figures of S. cultrijngata given by Mr. Davidson,* except that the 
area is not so elevated in the middle. 

Geological formation and localities. This species occurs in the Coniilerous or 
Upper IleUlorberg limestone at Williaitisvillc mid Clarence-hollow, New- York ; 
and near Columbus, Ohio.f It is unknown to mo in the eastern part of the <3tate of 
Now York. 


Spirifera nulca (n. s ). 

PLATE XXX. # 

» 

Shell semielliptical; length and breadth about as seven to ten. Surface 
finely plicated. 

Ventral valve moderately gibbous, with a broad deep sinus which is 
undefined at its margins; umbo prominent, much elevated above the 
hinge*line, with the beak extremely incurved : outline curving gently 
from the umbo to the front, and more abruptly to .the lateral margins, 
being concave bfttween the umbo ahd the cardinal extremities. Area 
rather low, concave, and scarcely extending 4o the cardinal angles. 

-«•- - 

* Monograph of British Devonian Brachlopoda, Platt* vitl. 
t Specimen® were obtained from Dr. It. P. Mahw, of Milford, Ohio 
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T^e surface is marked by about twenty or twenty-one somewhat slen- 
der low rounded simple plications on either side ; while the mesial fold 
has seven or eight plications in its upper part, which bifurcate, and 
become twelve or fourteen at the anterior margin. The entire surface is 
marked by fine radiating striae, ,and imbricating lines of growth near the 
margin. 

This species has been observed only in a single imperfect ventral valve; but 
its characters, in the individual, are quite distinot from any other species in this 
formation ; the lateral plications are more numerous than in any other - , with a low 
area, while the bifurcating plications of the sinus furnish ready means of distin- 
guishing it from any other except the &. arenotta , which has a much more shallow 
sinus with less elevated beak and broader umbo. The plications are likewise more 
slender than those of that species- in the Oriskany sandstone, and the surface is 
marked by tine radiating strife, a feature which I have not observed in that one. 

This species differs from S. divaricata (which has likewise plications in the sinus) 
in the general contour of the shell, the deeper sinus and the simple plications on 
the lateral portions of the shell, as well -vs the more minute surface marking, 
which is quite distinctive. 

Geological formation and locality. In the Corniferous limestone, near Clarence 
hollow, Erie county, New-York. 


Spirifera disparilis. 

PLATE XXX. 

Spxriftr dUparilU : Ham,, Tenth Repot# on the State Cabinet! p. 184* 1857* 

*' i4 Description of Hew Spmftas Pal. Fossils, p. 94. 1857. 

Shell small, somewhat semielliptical; length and breadth about as two 
to three or three to four : hinge-line a little less than the greatest 
width of the shell ; cardinal extremities rounded. 

Vehtual valve gibbous, extremely elevated towards the umbo, abruptly 
curving to the front, and sloping in a nearly straight or slightly 
eoncave line to the cardinal extremities : sinus Seep and angular ; 
beak extremely elevatbd, and abruptly incurved over the high nar- 
row fissure. Area high, Jhiamgnlar ; margin rounded, *the width about 
twice tho height. 
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Dorsal valve moderately convex or nearly flat, witlj beak little elefated 
and not incurved : area narrow and straight ; mesial ibid smaller than 
the adjacent plications. 

The surface is marked by five or six obtusely subangular plications on 
the ventral valve, there being sometimes an unequal number on the tiro 
sides. The plications of the dorsal valve are broader and rounded, not 
reaching to the apex ; the mesial fold being smaller than the adjacent 
plications, depressed below their plane, and the sinus on each side wider 
than the fold itself. The plications on each side of the sinus of the ven- 
tral valve are much stronger than the others, and reach to tho beak, 
while the others do not. The finer surface markings are unknown, all 
the specimens seen having been exfoliated. 

This species is readily distinguished from all tho others in our strata, by the 
extreme disparity of the valves, and the broad and short plications, while at the 
same, time it 1ms not the characters of Cvrtxna. 

The figures of this species are enlarged to two diameters. 

Geological formation and locality. This species is only known to me in the 
Oorniferous limestone in the neighborhood of Williamsville and Clarence-hollow, 
Erie county, New-York. 

Spirifera varicosa. 

PLATE XXX. 

Spiriftr varicotuM * Hall, *Tenth Ilopoii on th* State Cabinet, p. 130. 1857, 

*< “ Description of Hew Pal. Fossil*, p, 90. 1867 

Shell somewhat semicircular or uemielleptical ; length equalling or less 
than half the width v hinge-line equal to the greatest width of the 
shell, and terminating in salient angles or mucronate extensions. Sur- 
, , face plicated. , 

Ventral valve much the more convex; greatest elevation at the umbo, 
and regularly ourving to the front and lateral margins: mesial sinus 
- strongly defined, rather flat in the bottom ; beak slightly arcuate. Area 
high; nearly flat below and slightly con cave* towards the apex. 

Ikons al valve moderately convex, with a prominent abruptly elevated 
mesial fold, which is flattened on the summit and sometimes slightly 
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depressed along fcjxe centre; the beak projecting a little above the 
hinge-line, and with a narrow area gently incurved. . 

The surface is marked by from eight to ten simple and somewhat 
abruptly elevated plications on each side of the mesial fold. and sinus : 
these are crossed by strong lamellose imbricating lines of growth, which 
give a varicose character to the surface, and where the shell is exfolia- 
ted the plications are nodose. 

In some specimens, distinct fine radiating stride can be observed. 
There is often a retral curving of the concentric striae in the centre of 
the mesial sinus, and sometimes a slight elevation along that line. 

The original specimens of 1 his species were obtained from ti western locality; 
but there are. forms in Western Ncw-York, which, though differing slightly from 
the originals, seem nevertheless referable to the same species. 

In comparing this with other generally similar forms, l remarked in my original 
description that this species differs from iSh euruteinea of Owrn, in being smaller 
and more transverse, with more angular plications and stronger concentric lines of 
growth ; also, iu the greater prominence of the two plications bounding the 
sinus, as well as the abrupt and angular mesial fold. It differs from *S'. segmenta in 
its fewer and more rugose plications, as 'veil as in the mote abrupt mesial sinus, 
aqd in the inclination of the area. 

The figures 1 - 4, Plate ?.l, arc of typical forms of this species, of which I have 
more than a dozen individuals before mo, all preserving the same characters with- 
out material variation. 

Geological formation and locality. In limestone of the age of the Upper Hol- 
derberg limestone at Charleston landing, Indiana ; at Williams vi lie, etc., New- 
York. * . 

Spirlfera varlcosa, var. 

PLATE XXXI. 

« . .r 

Shell having the general characters of S. varicosa , but larger and more 

gibbous ; area higher, but similarly arcuate in the Upper part. There 

■ € . . 
are ten or more plications on each side, which arc rugose from strong 

imbricating In me! lav anti become somewhat nodose on partial or entire 

exfoliation. U n fortunately only a few specimens of this variety have 

been seen in New- York. 
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Figure S3, Plate 31, illustrate® the ventral valve of sm individual of this spe- 
cies. From the conditions of preservation, it floes not represent the full length of 
the valve in proportion to the width. Mr. Buxlnos has recognized, a similar form 
in Canada West, which he compares with S. murronata. Our specimens arc very 
unlike 8. mucronota. 

at'' 

Geological f&nwtion and locality. In lfy> Upper ndderherg (Corniflnvms) 
limestone, near Williamavillc, New-York. * 


Spirifera segment*- 

PLATE XXXI. 

fpiriftr segmesitu* : IIaix in Tenth Roport on the State Cabinet, p. 181. 1857. 
u “ Description of Now Pal. Fossils, p. 91. 1857. 


Shell transverse, semioval; length less than half the width : hinge-line 
equalling the greatest width of the shell, and terminating in salient 
angles. Surface plicate. 

Vrnth \l valve much elevated, subpyramidal, most prominent at the 
beak, which is not incurved : sinus strongly defined, shallow and 
nearly flat in the bottom, with the sides straight, giving a triangular 
form, in which the sides are about once and a half as long as the base. 
Area very large with sharply angular margins, a little inclined for- 
ward, and nearly of the same size as the " 4 exterior of the valve : the 
fissure is high and large, being nearly of the same dimensions as the 
mesial sinus. * 

Dorsal valve depressed convex, and flattened towards the cardinal extre- 
mities, larger than the ventral valve, semielliptical in form, with a 
low but sharply defined mesial fold which is barely flattened upon the 
summit. The proportions in height of area, length of dorsal and length 
of ventral valves, is about as five, six and seven. 

Surface marked by twenty or more simple rounded (or suhangular) pli- 
cations on each side of the mesial fold and sinus, the lateral ones of 
which do not rdbch the beak, but rub out along the margin of the 


In it* perfect condition the shell has been marked by fine concentric 
strim, traces of which are still preserved, together with stronger irnbri- 



lines of growth. 
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This species i* aasoemted with 8. varicom ; but may bo distinguished from that 
one by the more numerous and smoother plications ; a more depressed, smooth 
and rounded mesial sinus ; the anterior inclination of the area, and the propor- 
tionally greater length of the ventral valve, (which is a little greater (httn the dorsal 
valve in that species,) ami much greater than the height of tho area. 

It also bears some resemblance to 8. eimUcinw of Owen ; "but in that one the 
area is vertical and considerably lesfi in height thuu the length of the ventral valve, 
and the latter is longer than tho dorsal valve ; and although a smaller shell, the 
8. segmnnta has more numerous plications than 8. tumteinej. Its nearest analogue 
in the 8. amjmta of the Hamilton group. 

The figures 5, 0, 7 and 8, Plate 31, illustrate the form and proportions of this 
species : the cardinal extremities have been broken off. 

Geological formation and locality. In limestone of the age of tho Upper Hel- 
derberg, at tho Falls of the Ohio, and at Charleston landing, Indiana. 


Spirifera arctiscgmenta. 

PLATE XXXI. 

Sjthi/er arctuegnentua : Hau., Tenth Report on tho State Cabinet, p. 181 . 1867. 

“ “ Description of Now l»al. Fossils, p. 91. 1867. 

Shfjll transversely semioval ; length less than one-third the width : 
hinge-line equal to the greatest width of the shell, and terminating in 
unucronate points. 

Vbntkax. valve the more convex, most prominent at the umbo, from 
which it slopes regularly to the anterior and lateral* margins : mesial 
sinus angular, and distinctly defined quite to the apex of the shell; 
beak not incurved. Area flat, a little inclined forwards, striated longi- 
tudinally ; fissure narrow and open to the apex. 

Dorsal valve depressed convex, scarcely flattened towards the cardinal 
extremities : the beak and central portion of the shell, together with 
the linear area, slightly incurved. 

The surface of tl^e ventral vafve is marked by eight or nine angular ' 
plications, which are slightly curved towards the front, end about three 
of them only reaching the apex; the remainder coalesce with an eleva- 
ted ridge which borders .the area. The plications on the dorsal valve are 
pretty direct, the greater part of them terminating in the margin at a 
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distance from the beak. Fine close concentric undulating striae mark 
ike entire surface. 

; This shell may bo distinguished from the last, us well wt from <*ther somewhat 
allied forms, l>y its larger and more augubtr as well as hiss numerous plications, 
and in having a dist inct linear ridge along the margin of the area of the ventral 
valve •:„% foramen is likewise narrower, mul tin* sums deeper and more angular 
than i n 8. s^gmenta. / 

The individuals observed are too few to determine n'bat changes may suporveao 
from age and surrounding conditions ; but with our present knowledge, it cannot 
be united with any other similar form described. 

Figures 51 and 10, Plate 31. are illustrat ions of the original specimen describod. 

Geological formation and localities. In limestone of the age of the Upper He! 
derberg group, at Stafford, Genesee county; and at SJhortsville, Ontario county, 
New- York. 


Splrlfera enrateines. 

. PLATE XXXI. 

Dclthyrit (Spirifer) eurutcinc* : Owkx, in Hr port, of Geological Explorations in Iowa, Wisconsin and 
Illinois for 1869,* p. 74, f. 9, Plato 13. 

Spiry>r tui'vieite* ; Owxn, Geological Survey of Wisconsin, Iowa and Minnesota, p. 680, Tab lii (exclu- 
ding figures 2 and 2 a) , figures 6, 6 a , b. 

Shell semielliptical; length and breadth abput as six to ten : hinge-lino 
equal to the greatest width of the shell. Surface plicate. 

VbHtral valve, subpyramidal, the elevation being nearly equal to half 
the width, curving abruptly and equally to the front and lateral mar- 
gins ; the “distance from the apex to the cardinal extremity and to the 
front of the shell being about equal. Apex sometimes projecting slightly 
pver the area : mesial sinus shallow, well defined, and reaching to the 
. apex, sometimes a little flattened in the bottom. Area extremely ele- 
vated, nearly flat or slightly concave above; fissure large and open 
to the apex, the length of the sides* being about once and a half the 
width at the b%se. m 

k - Report o fa Geological Exploration 6f Part of Iowa, WSeconaia and IHinoia, made under instructions 
from the tTnUe4 St alt.** in the auWunn Of 1889 ; .with charts and thus- 

tratioTis.By 0 avh> Dai.k Owkn, M.P., Principal Agent to explore the mineral lands of the United 
St^fc ;, Oi^eWd t6“be prtnte#; by the Semite of tha United States, June 11, 1844.” 

[ PAL^OKtOhOUV IV.] 27 • 
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Dorsal valve moderittely and evenly convex with a well-defined low 
rounded mesial fold; beak, and margin of the valve in the middle, 
slightly arched. Area narrow at the sides, but having the width of a 
line in the middle. 

Surface marked by from sixteen to twenty plications oh each side of the 
mesial fold and sinus : these plications are rounded and well defined ; 
about eight of them reach the apex on the ventral valve, and the re- 
mainder coalesce with the angular border of the Area. In perfect spe- 
cimens the entire surface has been covered by fine concentric undula- 
ting striae, which are crossed by fine radiating striae. The remains of 
these, upon some of the silicified specimens, give a granulose surface. 
The length of full grown individuals is a little more than three-fourths 
of an inch, with a width of about an inch and three-eighths : the height 
varies from three-fourths of an inch to a little less. 

I have before me more than a dozen specimens from near the Falls of the 
Ohio or iron i Charleston landing, among which there is very little variation in the 
general features. The smallest individual of these has a length of a little more 
than half an inch. 

Dr. Owen first noticed this species in his Report in 1839. In 1841, I re- 
eeived specimens from him with this name attached ; and during many years, so 
far as I know, the specimens frojn the Falls of the Ohio ami from Charleston 
landing were tho only ones distributed under this name. In his (Catalogue of Spe- 
cies, appended to the Geological Report of Wisconsin, Iowa and Minnesota, page 
♦>28, Dr. Owen cites as localities “^Pine creek; Davenport ; below Rockingham ; 
Now-Buffalo ; Rapid creek ; Wapsi nonox ;”«md “ elsewhere in tho United States, 
Onlumbus, Ohio ; Charleston lauding, Indiana ; Falls of the Ohio.” 

The figures (> a, 6 (nt ('it-) appear to me to be of the typical form, and may have 
been made from Indiana or Ohio specimens ; but certainly figures 2 and 2 a are 
not of the same species. I have not <?e6n specimens from Pine creek er elsewhere 
in Town, which 1 regard as identical ^vith those of Charleston landing, although 
Kindi may occur. I can only suppose that the similarity of form may have njisled 
Dr. Owen, and induced f.his refereno® ; but I believe it wRl be. more just and 
more satisfactory to retain tl\p name 8. eitruteines for the species to which It was 

originally applied by Dr. Owen himself. 

# • " - . 
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. Figures 14, 15, 10 and 17 of Plate 31 represent the chanuAoriatic feature* of tlya spe- 
cies from the 1 coalites cited below. * 

Figaro 18 is a ventral valve with the dorsal valve removed,. except at the apex, nod 
showing the disposition of tbe crura and spiral arms. 

Figure 19 is a cardinal view of a smaller individual. 

Geological formation and localities. In the limestone of the ago of t he Upper 
Helderherg group, at Columbus, Ohio ; Falla of the Ohio (Louisville and JefFcr 
sonvillo), and at Charleston landing, Indiamyr 


Spirifera eurutelncs, var. fornacula. 

PLATE XXXI (figures 11, 12 and 13). 

8p:riftr fornacuta : Hitt., Tenth Keport on Slate Cabinet, p. 154, 1857. 

“ “ Description of New Pal . Fossils, p. 114. 1857. 

This species possesses the essential characters of 8. euruteine #, with the area a 
little more arcuate in the upper part ; while the relative strength of the plications 
offer no diameters of specific importance : there are. in one specimen, nine, and 
in another ten, in the space occupied by eight, plications in 8. curiUrincs proper. 

In casts of this variety, tho mesial fold is flattened on the summit and grooved 
towards the upper part, ami tho sinus is more distinctly flattened on the bottom. 
In one specimen the cardinal angles are produced and mucronnte ; but this may 
likewise occur from the different surrounding conditions. 

The figures 11, 12 and 13 are representations from a specimen heretofore de- 
scribed under the name of 8. fornacula. 

Geological formation and locality. Tins form occurs in limestone of the age of 

the Hamilton group, and perhaps also in Corniferous limestone, at the Bake-oven, 

on the Mississippi river, Illinois. 

... I 

• » 

Spiriferu manni. 

PLATE XXXI. 

Spirifer manni .* Hall In Tenth Report on tho State Cabinet, p. 1*28. 1857. 

Shell semielliptlcal orsubquadrate ;• valves very unequally convex: 
hinge-line equal to the greatest wiclth of the sh^ll ; cardinal extremi- 
ties angular, a\id sometimes produced in acute extensions. 

Vkrteai. valve subpyramidal, the height often nearly equal to two-thirds 
the length; greatest elevation at the upqx^and thence curving to the 
front and lateral margins ; mesial sinus angular above, and rounded or 
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flattened toward ^ae front ; margins angular and sharply defined. Area 
largo and high, flat and inclined a little backwards or slightly concave ; 
foramen large and open to the apex. , 

Dorsal valve more or less gibbous and sometimes only moderately con- 
vex, curving to the front and lateral margins, and a little flattened at 

- US 

the cardinal extremities; mfsial fold moderately elevated, strongly 
defined, and flattened or concave on the summit : the beak and adja- 
cent portion of the margin is more or less arcuate, and the aifea is 
concave for more than half its length on each side of the centre. 

The surface is marked by ten or twelve plications on each side of the 
mesial fold and sinus; the plications rounded or subangular, and some- 
times subnodose on exfoliation. Portions of the shell preserved on some 
of the specimens show strong lamellose concentric striae, with faint 
radiating striae. 

All the s pecimens which have come under my observation are more or less 
imperfect, and in the condition of partial or entire ousts. 

The figures 20, 21 and 22 are from atypical specimen of this species, from 
which the she! I has been mainly exfoliated. 

Figures 21 and 25 are of a specimen from near WUliainsville, New-York, which 
has similar proportions and the same number of plications ; but these are subaw. 
guiar uud a little nodose, while the mesial fold is more distinctly depressed in the 
centre. 

In some respects this form resembles /i. vnricnm ; but though much larger, it 
has fewer plications. 

There is another form much less gibbous and more extended on the hinge-lintj 
than the two preceding specinlens ; of tliiifj a large individual is illustrated in 
figures 26-30. The proportion of area and length of shell -are similar, the mesial 
fold is flattened or concave on the summit, and the number of plications is the 
same : it differs only in the lessor gibbosity of the dorsal valve and the greater 
extension of the hinge-line. * ’’ 

Geological formation and localities. m The specimens from which this species 
was originally described were from Oliio, oceuring at Sandusky and near Colum- 
bus. In New-York, it is found at Willi&tmviljo, in the Corniferous limestone. 
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• Spirifera divuricuta. 

PLATE XXX Jl. 

Spiriftr divaricatu* : Hall, Tenth Report on the State rJabtn*t,p. 130, 1867, 

“ “ Qeacription of Nfcw Specie* Pal. Fossil*. {>. 03. 1867, 

Spir^fer vtnuttus : Hall, Thirteenth Report on State Cahi^lb, p, 82. 1800. 

* 

Shbll ventricose, bo rue what rhomboidal or quadrilateral (looking upon 
the ventral valve). Dorsal valve scmielliptical : hinge-line less than 
the width of the shell ; cardinal extremities obtuse or rounded ; area 
large. 

• Ventral, valve most convex above the middle, extremely arcuate from 
the umbo to the base, abruptly curving to the sides ; beak abruptly 
arching over to the area ; sinus plicated, shallow above and becoming 
rapidly expanded below, with the margins undefined and terminating 
in a broad triangular extension in front. Area high, flat below, abruptly 
arcuate above, and reaching to the cardinal extremities : foramen 
large. 

Dorsal valve regularly and strongly convex, with, an angular mesial 
fold, which is narrow above and expands towards the front, with bifur- 
cating plications ; sides regularly curving, and sometimes a little flat- 
tened towards the cardinal extremities. Area rather wide, with the 
beak and. central portions of the valve arching over it. 

The surface is marked by numerous title bifurcating rounded or sub- 
angular plications; the mesial sinus having on either side a stronger 
plication, which bifurcates cm one or on both sides. At the beak there is 
a single plication, in the bottom of the sinus, which sometimes continues 
simple nearly or cjuite to the base ; while the accessions take place 
mainly from those on the sides of th<! depression, till they reach the 
number of ten, eleven or twelve within the limits of the sinus near the 
base. In a specimen of ordinary size, where th$ surfoce is well preserved, 
there can he seen sixty or more plications with their divisions at the 
margin of the shell. In some specimens from the Corniferous limestone, 
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where the surface vs partially or entirely exfoliated, the bifurcating cha- 
racter of the striae is not observed ; and in one specimen, they appear 
to have been nearly simple throughout. • 

The plications are crossed by fine imbricating lamellose striae, which 
are abruptly arched backw ards. 

A cast of the ventral valve(shows a large oval muscular area, which 
is deeply divided by a rounded median crest, and strongly striated on 
the lateral portions. 

After examining all the collections that have been made, 1 am unable to point 
out any .specific difference between the specimens originally described by me as 
iS. divaricatns, and those subsequently described as S. venustus, from the Hamil- 
ton group. The specimens then before me were in the condition of the one figured 
on plate 32 figure 1; while the Hamilton specimens, illustrated in figures 2-6, 
offered at first view very little similarity with those of the limestone, and were 
regarded as a distinct species. Other specimens from the limestone have n nearer 
approach to those of the Hamilton shales. 

This shell, in its proper form and proportions, is one of the finest Spirifers in 
the whole series, and is readily distinguished from all others by the bifurcating 
plications and sharp zigzag concentric strife. The largest specimen seen has a 
width of nearly three inches with a length of two inches, and a depth of one inch 
and an eighth. 

Geological formations and localities. In the Corniferous limestone at Scho- 
harie ; at Stafford in Genesee county ; at Will jams villo and Clarence in Erie 
county. In the Hamilton group, at York, Livingston county. I have seen a frag- 
ment of this species from the limestone near Port Col borne, Canada West. 

P 

• • 

Spirllbra finihrlata. 

PLATE XXXIII. 

Dtlthfria Jlmbriat a : Onrao, Jour. Acad. Sciences Philadelphia, Tot- viii, p. 268. 1842. 

L'pirifer Jlmbrinta : Cowrai* ; Billings la Canadian Journal, p.259. 1861. 

Sujell transversely subelliptical, gibbous : hinge-line less than the width 
of the shell; cardinal extremities rounded. _ 

VsN-T&AL valve gibbous in the upper half, regularly curving to the front 
and sides ; sinus well defined, usually shallow and rounded, sometimes 
deep and angular, and ‘much produced in front ; be&k small and 
incurved over the aren^ which is high and concave and extending 
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' 1 about half the entire width of the shell : fbramen Aften limited by a 
sharp elevated border, which appears to be a projection of the dental 
plates. • 

Dorsal valve gibbous, regularly convex on the sides, a little flattened at 
the cardinal extremities ; mesial fold abruptly elevated in the lower 
part, often but little elevated or scarcely defined in the upper part; 
beak small, slightly arched over the sublinear area, which is somewhat 
concave. 


Surface marked by from three or four to eight or nine low, rounded, 
often obscure plications on each side : these are crossed by imbrica- 
ting lamellose striae, which are sometimes wide or distant, and often 
crowded. The concentric striae are studded with elongated nodes or 
tubercles, which are thus arranged in parallel bands, more or less con- 
tiguous, according to the distance of the concentric stise. 

The elongate, tubercles may perhaps more properly be regarded as 
interrupted radiating strife, which, in the perfect condition of the shell, 
have doubtless extended in slender spines or setae. (They are termed by 
Mr. Conrad short longitudinal striae.) 

The area is strongly striated vertically. ^ 

It hji« been impossible to obtain the means of a satisfactory study of the interiors 
of these shells. A cast of the ventral valve from the Schoharie- grit has a deep and 
subangular sinus and the cost® rather strongly marked, with a subovatc muscular 
area which is depressed in the centre with linear elongate oec laser imprints, and 
cavities at the sides showing short string dentsi plytes. 

In another cast from the Hamilton group the muscular area is narrower, the 
dental plates longer and thinner, with faintly marked ribs, and there is evidence 
of a distinct median septum. The surface of the east in both valves is strongly 
marked by vascular impressions. , 

This species begins its existence (so far as we know) in the Oriskany sandstone, 
where it has been rarely observed. It oceursan the Schoharie grit, and reaches its 
greatest dimensions in the Comiforoiis limestone ; having often a width of nearly <> r 
quite two inches, with a length of an inch and a quarter. It is often well preserved 
in the Hamilton group ; but in this formation, it rarely attains a width of an inch 
and a half. It is not known in the Chemung 'group? though there is a represents 
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tive form in that cp<%h. The species has a wide geographical 
throughout New- York* Canada West, Ohio, in tho Mississippi valley, and. a* far 
south ?i> Virginia. 

Tho S. jimhriala is the first of this type in our formations, but is represented 
by similar forms* hi the close of the Carbon iferotts period. 

In the illustrations of these species, the fragment I is from tho Oriskany sandstone 
the figures '2, 3 tmd 4 are from the Sehoharte grit; figures 5—11 are from the 
Cortiiferous litaestone : the remaining figures are from the Hamilton group. 

Geological fomiation and locality. This species occurs hi the Oriskany sand- 
stone at Saugertios in Ulster county, and at Knox in Albany county, and probably 
in Schoharie. It is found in the Schoharie grit in Albany and Schoharie counties, 
and in the Corniferous limestone in the same region ; and at Cherry-valley ; 
Westmoreland , Oneida county ; Onondaga-hollow, Onondaga county ; Stafford, 
Oehesoe county ; Williainsville, Clarance, and other places in Erie county ; in 
Canada West, and at Columbus and other places in Ohio. 

In the Hamilton group, it occurs on the shores of Seneca and Cayuga lakes, 
ami upon Canandaigua lake : at York and Moscow in the Genesee valley; and at 
Darien;, at Eighteen-mile creek, and other places in Erie county. Also in the same 
group in Maryland and Virginia ; and at Davenport and New-Buffalo, Iowa ; id 
Hock-island, Illinois ; and elsewhere in the Mississippi valley. 

Spirifera nmcronnta. 

PLATE XXXIV. 

Vrlthyri* mvcronala : Coxuap, A nn. Hepon on the Geology of New- York. 

'* f * Vanitxem, Gool. K«*port Third District, p. 150. 1842. 

‘ u Hail, Good. H^port Fourth District, p. JOS. 1848. 

Spirtfera. mneronata : Canadian Jonroal, May, 1801. 

Smell more or less gibbous, semicircular, eemio.val, or triangular in out- 
line ; cardinal angles sometimes truncate but usually extended, and 
often extremely prolonged into mucronate points, giving a length pf 
lxinge-line. two, three or four times as great as the shell ; sides straight 
or curving, the front straight or concave. 

Ventral valve often scarcely more convex than the dorsal, but in very 
gibbons forms becoming more Vnequal, gently curVing to the lateral 
margins. The beak is^mall, and incurved over the narrow linear area,, 
the mesial sinus is sharply defined quite to the apex, and limited hy 
angular plications which are stronger than the adjacent ones, The 

* S. j 7 #t>Mdolineat* awd S, kHigera } sue Geology of Iowa, pp. 646 and 705. 
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prevailing form of the sinus is shallow and rounded in the bottom : it 
is sometimes flat and sometimes with a fold in the centre (See figure 
11), an A again it is angular (as in figures 19 and 20). 

Dorsal valve moderately convex, sometimes becoming gibbous. The 
sides are gently curving, and usually flattened towards the cardinal 
margin : the mesial fold prominent <^nd well defined, flat or rounded 
above, sometimes with a median groove and again angulated in the 
middle. The beak is incurved, and the area extremely narrow, about 
one-third as high as that of the ventral valve. 

Surface marked by from eight or ten to twenty or more subangular pli- 
cations on either side of the mesial fold and sinus : the plications are 
‘ not very prominent but usually well defined, the outer half of the 
number not reaching the beak, but terminating in the callosity along 
the area-margin. The plications are crossed by numerous fine lamelloae 
stria?, which become crowded together and closely imbricating towards 
the front of the shell, sometimes presenting several interrupted lines 
of. growth. 

The proportions are extremely variable, the length being in some 
specimens about two- thirds as great as the width ; while in others more 
extreme, the width is three inches or more, measured on the hinge-lino, 
and the length is scarcely three-fourths of an inch. In one specimen 
before me, with ft width rather more than four inches on the binge-line, 
the length is less than three-fourths of an jnch : this great lateral exten- 
sion is not due to age. Some of the younger shells are extremely mucro- 
nate, as shown in figure 3 ; while in figures 1,8, 10 ami 11, showing 
gradations in size, there is comparatively little extension on the hinge- 
line. 


The inferior of the ventral valve shows short and rather strong teeth, 
with scarcely any extension of the dental plates, and a small striated 
muscular area, in the centre of which are the elpngate occlusor muscular 
markings. 

In the dorsal valve, the cardinal process or callosity is well preserved, 
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and the teeth-sockets are large, while the banes of the crura are often 
distinctly seen. The interior surface is usually papillose. 

Geological formation and localities. This species begins its exigence in the 
Marcellos shale (figure 3) ; and is abundant everywhere ia>tho Hamilton griemp, 
some! linos constituting thin layers to the exclusion of every other fossil. In the 
eastern part of the State, in the arenaceous shales of this group, it occurs in the 
form of casta ; and this is its usual Vomlition in Schoharie, Otsego and Madison 
counties, while from Cayuga lake westward it retains the shell. In some places in 
Canada West it is found to bo the prevailing fossil, while scarcely any other 
Spirifer occurs in the same association. I have, received specimens of this shell, 
said to havo been found near the Falls of the Maumee river. It occurs likewise 
in Maryland and Virginia. 

Tn the Drift of Ohio, Indiana and Illinois, this species occurs more frequently 
perhaps t hau any other fossil. 

The 8pir(fera bimenial is ( Gcol. Report of Iowa, page 507, plate 4, figure 6 ) is 
closely allied to 8. mucronata, differing mainly in the much wider area and more 
elevated beak of the ventral valve. The 8. aubattenuata. aud 8. iuutilia of the same 
volume ( pages 504 and 505, plate 4, figures 3 and 4 ) have .similar external cha- 
racters, ivith n shorter hinge-lino and higher area than 8. bimesialia. These two 
species art' represented in form and proportions (except the extreme narroAV area) 
by 8 . mueronnta. Plate 33, figures 19, 20 and 21 of this volume. 


Spirifcra tnllia ( n. &.). 

|LATE XXXV. 

Shell gibbous, subelliptical ; length and width about as two to three, or 
as three to four : hinge-line equalling or greater than the width of 
the shell ; cardinal extremities truncate or auriculate. 

Ventral valve gibbous, the greatest convexity above the middle of the 
shell, regularly arcuate from *beak to base, curving abruptly to the 
sides and a little flattened at ttfe cardinal extremities; beak strongly 
incurved : sinus sharpfy defined quite to the apex, not deep, rounded 
in the bottom. Area high, flat in the lower part and extending to the 
hinge-extremities, concave in the upper part. 
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Dorsal valve moderately convex ; the mesial fold strongly defined, wide 
below and narrow above, flattened and sometimes depressed upon the 
summit,; the lateral portions of the shell curving gently to the sides, 
with the cardinal extremities flattened. 

SimtfACE marked by from sixteen to eighteen comparatively wide flat- 
tened or low rounded ribs on each # side of the fold and sinus; the 
exterior ribs fine and obscure. In exfoliated specimens, and sometimes 
in others, the ribs are subangular. The entire surface ( including the 
mesial fold and sinus, and particularly the intervals between the pli- 
cations) marked by fine continuous radiating strite ; while faint con- 
centric striae are visible on the fold and sinus, as well as obscurely on 
the cost®, and more decidedly upon the cardinal extremities ; but 
these are subordinate to the radiating strim. 

’ The casts show the muscular area of the ventral valve to be elongate, 
and margined above by long dental plates which are comparatively Itrong 
as shown in figure 8. In another specimen, figure 9, there has been an 
elevated median crest in the muscular area. 

The figures 1 and 6 of Plate 35 illustrate the prevailing character. 

A 

lu general aspect this species resembles 8 . medialU ; but. it is more gibbous 
and proportionally less in width than the young of that shell, whilo th«* radiating 
striae are a distinctive feature. The area also is more arcuate than in any forms of 
8. medialis. 

It is with hesitation that 1 propose a new spriest of Scikukka, while I am com- 
pelled to unite several that have hitherto been regarded as distinct ; but in this 
one the characters seem to be distinguishing, and irreconcilable with an y of the 
species heretofore described. 

.Geological formation. n and localities. In the shales of the Hamilton group, on 
the east side of Skancatolcs lake, Owdsco lake, Borodino, and in loose masses of 
the rdek nearTuily, Apulia and other places in Ononda'ga county. It is not at 
present known from* more western localities. 
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fcpirifera foraiosa. 

PLATE XXVIII. 

♦ 

fyirifer formosa : Hali*, Tenth Report on tho Statu Cabinet, p. 154. 

Shell semielliptical or subquadrate, ' more or less ventricose : v.aves 
about equally gibbous ; Uingc-line equal to the greatest width of the 
shell, with the extremities sometimes a little salient. Surface plicate. 
Ventral valve most prominent above the middle and towards the umbo, 
with the sides regularly curving to the margin ; the beak small, .and 
neatly incurved over the area. Area rather high, continuing to the 
cardinal extremities, concave, and striated longitudinally ; fissure 
large, wider than high : mesial sinus shallow, of moderate width, and 
sometimes with an obscure depression along the centre. 

Dorsal valve regularly convex, a little flattened or sometimes concave 
towards the cardinal extremities : mesial fold but little elevated, flat- 
tened upon the summit, and sometimes a little depressed in the middle 
and continuing distinctly to the neatly incurved beak. Area distinct 
of moderate height, and nearly parallel with the longitudinal axis of 
the shell. 

The surface is marked by from fifteen to seventeen slender rounded 
plications on each side of the mesial fold and sinus; and these are 
’ crossed by fine concentric undulating striiB, which often become dis- 
tinctly imbricate and stqonjjer towards the margin. In well-preserved 
specimens, remains of extremely fine radiating strise are found. 

Tills is a ne.it symmetrical species, with a gracefully curved outliue and salient 
angles. In profile, the beak of the vcutral valve projects but little beyond that of 
tho dorsal valve. The mesial fofd, which is usually fiat in tho middle and lower 
part of the shell, is often distinctly grooved along tho centre in the upper part, 

and this depression soifietiraes continues to tho base. 

* • 

Geological position and locality. In limestone of the age of the Hamilton group’. 
Bake-oven, Illinois. 
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Spirifcra scntptllis. 

• PLATE XXXV. 

s * 

Dtlthyris aculptilis : IIaLL, Gool. Report of Fourth Dtntrlct Now- York, p. 202. 18*43. 

Shkll gibbous ; valVbs subequally convex, semielliptical or subtriangular : 
hinge-lino longer' than the width of the shell, and prolonged into 
mucronate extensions; length about half the width on the hinge-line. 
Surface coarsely plicated. 

Ventral valve regularly convex, arcuate; beak arcuate over a sublinear 
area of moderate height, extending to the limits of the cardinal line ; 
mesial sinus strongly defined, subangular. 

Dorsal valve regularly convex, the greatest convexity in the middle 
and regularly arcuate from beak to base; mesial fold abruptly and 
strongly elevated, with, the summit battened or grooved ; beak in- 
curved : area very narrow. 

Surface strongly marked by three, four or five abruptly elevated angular 
plications on each side of the mesial fold and sinus, leaving a some- 
what wide corrugated space at the cardinal angles. The plications 
bordering the sinus are stronger, move elevated, and continuing dis- 
tinct quite to the apex. The shell is concentrically marked by strong 
imbricating lamellose striae, which are abruptly bent backwards and 
much elevated in crossing the plications, giving them a suhhodose 
character. In the. bottom of the sinus, thesg lamellose striae have often 
a distinct rctral bend, with a slight elejration indicating an incipient 
plication which corresponds with the depression in the mesial fold. 

This Species is readily recognized by its few strong plications, and the wide 
space at the cardinal extremities marked only by the concentric strife. Compara- 
tively few specimens have been found, and these aro partially exfoliated. 

In the figures illustrating this speeies, the dorsal valve is a cast. 

Geological formations and' localities. This shell, in its characteristic form, 
occurs in a calcareous layer in the Hamilton shales, at Eighteen-mile creek. It is 
Found at jLudlowville in Cayuga county ; on the e^sf and west shores of Seneca 
lake, and at York in Livingston county. 



999 \ PALAEONTOLOGY OF NEW-YORK. 

C l « 

Spirlfera zlczac. 

PLATE XXXV. 

DclthyrU zigzag t Hall, Geol. Roport Fourth District, pp» 200 and 2g^l. 18-18. 

Spirifer cho : Hal l, iu Thirteenth Roport on the State Cabinet, p. 98* I860. 

Surll transverse, gibbous or vehtricose, semielliptical in outline, with 
the hinge-line equalling or greater than the width of the shell below ; 
the cardinal extremities truncate or auriculate. Surface plicate. 
Vrntbal valve the more convex, the greatest convexity being somewhat 
above the middle, arcuate from beak to front ; sides regularly curving 
to the lateral margins : sinus deep and wide towards the front, rounded 
or flat in the bottom, produced in front, and sharply defined by the 
adjacent angular plications, which are stronger than the others ; beak 
incurved. Area elevated, concave, with the margin angular and curv- 
ing to the cardinal extremities. 

Dohsal valve moderately convex at the sides ; the mesial fold abruptly 
elevated, rapidly expanding below, flattened upon the summit, and 
usually marked by a mesial depression. The lateral portions of the 
shell curve towards the front, and are flattened or concave towards 
the cardinal extremities. 

Sukfacb plicated by about eight, ten, or even twelve strong angular 
costa?, those towards the cax'djnal extremities being less elevated and 
often obscure. The entire i/iell is marked by fine concentric striae, 
which at intervals appear to be crowded together into stronger imbri- 
cating lamella?, sharply arched and elevated upon the costse and upon 
the mesial fold, and usually having a slight retrnl curve in the bottom 
of the sinus. In well preserved specimens, fine radiating stria? are 
visible. « • 

The teeth are short and not very strong. The dental plates form a 
ridge along the margin oV the fissure, and extend to the bottom of the 
cavity in its upper part, Uud margin the muscular area for only a short 
distance. 
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This shell resejubles 8. sculptilis; but it is more gibbous fnd has a larger fuun- 
ber of plications, extending quite to the aurieu late cardinal extremities ; the sinus 
is also wider and tho front more*elevate;l. Usually only the. coarse lame 1 he are 
conspicuous aipon the surface, the finer atrite being obscure or covered by adher- 
ing matter. 

Figures 13 and 14 of Plate xxxv offer characters which are apparently in ter- 
mediate, having coarser lamella} than tho original specimens of Spinfem zigzag; 
and it was from specimens of similar form tlyit I described 8. clio. 

This species varies in dimensions from half an inch to an inch and a quarter in 
width, with a length two-thirds to three-fourths as great. 

Geological formations and localities. In the Hamilton group, at. Moscow, York, 
Qencseo, Darien, and Eighteen-mile creek, dud less frequently on Seneca and 
Cayuga lakes. 


►Spirifera gruiiulifcra. 

PLATES XXXVI & XXXVII. 

DvlthyrU granulifera : Hall, (Tool. Report Fourth District Ts T ew-York, pp. 206 8c 207, f 1. 1843. 

*• congcda t Ip* lb. f. 2. 

Spiriftr Meroctitus : Maroou'b Explanatory Text, etc* PI. 8, f. 7. 

« granulifera r Hall, Tenth Report on State Cabinet, p. 183. 

Com par o S. clintoni, Ip. Ib. p. 167. 

«« S . duplicate , CouPAP^Jour. Ac. Sciences, Philadelphia, Vol. rill, pa. 261 f pi. 14, f. 16. 

«« 8. arcta t Hall, Tenth Report on the State Cabinet, 161. 

Shell semicircular, semi elliptical or subcircular, ventricose, often be- 
coming gibbous ; hinge-line generally equal to the greatest width of 
the shell ; cardinal extremities obtuse, or sometimes rounded, rarely 
extended : valves subequally convex ; teurfbee plicate. 

Vbntkal valve less ventricose than the dcjrsal, most prominent near the 
nmoo, gradually sloping to the cardinal extremities ; beak moderately 
elevated, somewhat pointed and incurved. Area of moderate height, 
divided in the centre by a rather large triangular foramen which is 
about as high os wide. Mesial sinus distinct and smbangular in the 
upper part, becoming a broad deep rounded depression in front, and 
often having a Slight groove along the eentVe, with sometimes an in- 
diofletion of onh or two small faintly-marked plications just within the 
margins. 
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DortsAL valve genjnally the most ventricose, the greatest convexity a 
little above the middle, curving abruptly to the sides, and often a little 
depressed just within and below the cardinal angles, which are there 
slightly inflected. Mesial fold very prominent, rounded, and marked 
along the middle by a distinct rounded depression which is sometimes 
very deep, though in rare examples it is represented by only a flat- 
tening of the fold : beak rather prominent and well marked. Area 
somewhat large, extending to the extremities of the hinge-line. 
Surface marked by about twenty or twenty-two simple low rounded 
plications on each side of the mesial fold and sinus, often becoming 
quite flattened near the front margin of old or full-grown individuals. 
The entire surface of the plications, fold and sinus, is covered by 
extremely fine interrupted longitudinal striae, which form numerous 
minute pustules or short slender spines, giving a* strongly granulose 
aspect to the shell. The striae are seen only on extremely well pre- 
served surfaces ; while the granulose character is a common feature, 
except on exfoliated or worn specimens. Numerous concentric lines of 
growth and finer concentric strife cross the plications, and often be- 
come crowded near the front, margin of adult specimens. 

ISTkKTOii of the ventral valve with a broad and somewhat quadrangular 
muscular impression, which varies much in size indifferent individuals, 
and is often marked in the upper part, with strong transversely radia- 
ting strim, and in the lower part with longitudinal stria 1 . The upper 
part of the impression is hounded by strong dental lamellae, which 
unite with the broad teeth above. The upper part of the valve is 
thickened, the shelly mrtttet- often filling the rostral cavity, and ex- 
tending as a transverse septula in the bottom of the fissure for one-third 
or one-half its length. In tho interior of the dorsal valve, the ipufi^ular 
impressions are often well defined, with a faintly marked mesial sep- 
tum through the centre. 

This species is subject to cousidofable valuation ; some specimens being' but 
moderately convex, ami others extremely ventricose. In soma the mesial fold is 
scarcely flattened, while in others the central groove is Btatij half the depth of the 
fold. There is also much difference, in tho height of the area and Ih the incurving 
fo the beak; while in some irtdittiduals the cardinal angles are extended consider- 
ably beyond the sides of tho shell, and in others they are shorter and rounded, . 
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’ Spirifer congetfa (Geol. 4th District) is a specimen of thil species having a short 
hinge-line and very obtuse cardinal-extremities, a narrow area, incurved beak, and 
a mesial fold simply flattened instead of the usual groove ; while the granulose 
character of •surface is scarcely perceptible. Spirifer clinton/ (10th liep. on Slate 
Cabinet) was founded upon small specimens of this species occurring in a band of 
limestone, and having the granulosc surface entirely removed by exfoliat ion, while 
the plications and sinus have a sharper and more angular expression, and the car- 
dinal extremities arc more extended than usual (See Plate xxxvii). 


J 

The specimens figured on Plate xxxvr illustrate the prevailing forms observed 
in the calcareous shales of the Hamilton group in Western New-York. Smaller 
specimens than figure 1 are extremely rare, while it is not often observed of greater 
dimensions than fig. 10. The elevation of -the beak of the ventral valve a;; shown 
in figures 3 and 7 is the prevailing character; though in specimens like fig. 6 ( S. 
congesta, lit. fit.), thte umbo of the dorsal valve is much more elevated, while the 
beak of the ventral valve is less extended. The interior characters of the dorsal 


and ventral valves of well-formed and full-grown individuals are shown in figures 
1 1 & 12. Some casts of this and allied forms arc figured on Plato xxxvui a. 


Geological formation and localities. This species is known in the Hamilton 
group in Schoharie, Otsego and Madison counties, usually in the condition of casts. 
It is coextensive with the Hamilton group in the State of New-York, occurring 
on the shores of Cayuga, Seneca and Canandaigua lakes; at Gemseo, Moscow 
and York in Livingston county; at Pavilion and Darien, Genesee county, and at 
Eighteen-mile creek in Erie county, as well as numerous other places. The variety 
with more angular extremities and mesial fold, which I have designated as 
cltntoni, is known only in. a calcareous band at Eightoen-mile creek. The species 
likewise occurs ia Pennsylvania, Maryland and Virginia. 
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Spirifera ntarcyi 

PLATE xxxvn. 

Spirifer marry i : Hall, Tenth Uoport on State Cabinet, p. 168. 

Shell semicircular or .subelliptical in outline, gibbous or moderately con-' 
vex ; cardinal extremities extended, sometimes submucronate : valves 
eubequally convex. Area variable in height. Surface plicated. 

Ventral valve scarcely deeper than the opposite, except in young indivi- 
duals ; very regularly arcuate, with sides sloping somewhat gradually 
from the beak to the cardinal extremities : beak usually prominent 

V 

and pointed, sometimes incurved. Area variable in height, more or 
less incurved, often nearly flat, strongly striated longitudinally, the 
inner portion finely marked by vertical stri.ee ; fissure higher than 
wide, one-third or more of the upper part closed by a strong transverse 
plate or septum. Mesial sinus distinct but not deep, rounded or flat- 
tened in the bottom, with subangular margins in the upper part which 
become more rou/ided near the front. 

Dorsal valve varying from moderately convex to gibbous, a little flat- 
tened near the cardinal extremities in some specimens. Mesial fold not 
very prominent, rounded on the top, distinctly defined at the margins. 
Area of moderate width. 

Surface marked by from twenty-four to thirty simple' rounded plications, 
which arc little elevated and of moderate strength, crossed by fine 
concentric lines, and marked (in some of the larger specimens) by a 
fine longitudinal groove glong the middle, or otherwise longitudinally 
striated : this is not a constant feature. In both valves the surface is 
marked by very fine elongate pustules, which become crowded towards 
the front in old individuals. This gives a \ery marked and reliable 
character when preserved as shown in fig. 18 , Plate xxxvii. 

The .species presents considerable variations in height of area in tlxo ventral valve, 
which in some specimen# Is large wit tan arched beak, and in others narrow with 
the beak much incurved : in the lattfcr variety, the valve ft more gibbous, In 
the original specimens described, the area is nearly flat, with itsexterior margin 
sharply defined and the beak^ little incurved. The shells vary also in the gibbosity 
of the valves, in. the extension vif the cardinal extremities, and somewhat {a the 
strength of the plications. , / 
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Tlio Aguros 10 — I^j illustrate the prevailing form and characters of this specioa. 

Fig, 17 is of the interior of the dorsal valve : the interior of the ventral valve is unknown. 
Fig. 13 i* an enlargement of tho surface. 

Geological formation and localities. The original .specimens described were 
from the Hamilton group at Covington in Genesee county. It has since been found 
among collections from the shores of Cayuga and Seneca lakes; at Dresden in 
Yates county; on the shore of Canandaigua hike, and at Gcncsco and York in 
Livingston county. • 


Spirlfm medialis. 

PLATE XXXVIII. 

DeUhyri a media Us : II aya, Geol. Report Fourth District New- York, p.208, f. 8. 1813. 

iypiri/vr media Us : JIaia, Tenth Report on State Cabinet, p. 104. 

Con: pa.ro Delthyru audacuia, Cunuat), Jour. Acad. Nat. Sciences, Philadelphia, Vol. v'ii, p. 262. 

Shell subtriangular, semicircular or subelliptical : valves moderately 
convex in young specimens, becoming ventrico.se in old shells; liingo- 
line usually extended beyond the width of the shell below, sometimes 
mucronatc at the extremities : surface plicate. 

Ventral valve usually deeper than the dorsal : beak prominent, more 
or less incurved. Area generally of more than medium height, longi- 
tudiually striate and divided in the middlq by the deltoid fissure, which 
is twice as high as wide, and reaches to near the apex of the valve. 
Mesial sinus of moderate width, reaching to the apex, rather deep, 
generally rounded at the bottom, but sometimes a little flattened ; the 
margins subangular and distinct. 

Dorsal valve moderately convex or gibbous, the greatest convexity 
above the middle : beak small a~nd slightly incurved. Area linear and 
well defined; the lateral extremities of the valve a little deflected 
along the hinge-line. Mesial fold prominent, rising abruptly at the 
sides, rounded or slightly flattened en the top. 

# 

Surface marked by from twenty to thirty simple plications on each side 
of the mesial fold and sinus. These are of jriedium size in full-grown 
shells, being either low rounded, flatten^, # sharply rounded, or sub- 

' angular in different individuals ; the principal ones are frequently 
marked along the centre by a fine threadlike groove, a feature most 
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common on the ventral valve. Numerous strong concentric lines of 
grow tfi mark the surface, and are very closely arranged near the front 
in full-grown specimens, giving a strongly imbricate character to that 
part of the shell. 

Interior of the ventral valve marked by a somewhat quadrangular me- 
dium sized muscular impression, which is bordered in the upper part 
by strong dental la mol he : teeth prominent, of moderate strength. The 
fissure is usually partially or entirely covered by a pseudo-deltidium, 
and the upper part of the rostral cavity is often filled and solid, with 
a strong plate or septum closing the bottom of the fissure for one-third 
or one-half its length. In a single individual, the deltidial covering was 
observed to be composed of successive arching and imbricating plates, 
which, in the lower part, apparently consist of a double alternating 
series. The muscular impressions of the dorsal valve are less strong 
than those of the ventral, but often well marked, with a distinct 
median ridge ; teeth -sockets projecting into the cavity of the valve ; 
lateral portions of both valves strongly marked by the plications. 



SPIRIFKHA MEDIA US, 

This shell is subject to many ami extreme* variations in the extent of hinge-line, 
convexity of the valves, height of Iroa, and incurving of the beak : the plications 
also vary in number and strength. It is an abundant form, coming next in number 
of individuals to the 8. mucronata . The following species, described by me in the 
Tenth Report on tlie State Cabinet, is probably only a variety of this species with 
fewer and stronger ribs. In its ordinary or prevailing form and features, it is a 
species readily r« cognized : it is only .since larger collections have been examined 
from uumcrons and widely-soparuted localities, that these extfemo variations have 
been observed. • * • - 

Geological formation and {ocPlities. This species isw found in casts in the courser 
shales of Otsego and Madison counties, and becomes common on the shores of 
Cayuga aud Seneca lakes and # on the outlet of Crooked lake. It is found "on the 
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shore of Canandaigua lake, ami at Geneseo, Moscow atid York in Livingston 
county; at Covington and Darien in Genesee county, an<l at Eighloen-railo creek 
in Erie county. It is extremely rare, if occurring at all, in more western localities- 


Spiriferu mediulis, var. catoni. 

PLATE XXXVTII. 

Spiri/cr catoni . IlA.Lt, Tenth Report on Statu Cabinet, p. 157. 

Shell robust, semicircular or subelliptical, extremely ventricose ; bingo- 
line equalling or less tlia.fl the width of the shell below : valves sub- 
equal ly convex : surface plicate. 

Ventral valve much elevated in the umbonal region, sloping gradually 
to the cardinal extremities, which are either obtusely pointed or 
rounded. Mesial sinus moderately wide, not deep, flattened on the 
bottom, angular at the sides, and reaching to the beak. A rea high, 
straight or but little incurved, with a narrow deltoid opening reach- 
ing to or near the apex of the valve : beak small, pointed, slightly 
incurved. 

Dorsal valve convex, a little flattened or slightly Inflected near the 
cardinal extremities : mesial fold well marked, rising abruptly at the 
sides and flattened on the top. Area narrow linear. 

Surface marked by from fifteen to eighteen simple rounded plications 
on each side of the fold and sinus, with sharply defined narrow spaces 
between, and crossed below the middle by strong imbricating lines of 
growth. I 

Interior of thb shell unknown. 

There is probably no sufficient reason for retaining this variety ns a species, and 
perhaps a large number of individuals wil^show an insensible gradation from tho 
typical forms of &. media lis to the more “robust and viftitrioosc forms with short 
hinge-line and fower plications.' * 

Geological formation and localities. In th^JLfmilton group, on the shore of 
Seneca lake; at York in Livingston county, and\>robably at other places. 
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Splrifera angnsta. 

PLATE XXXVIII A. * 

Spiri/er angutta : IIall, Teutli lioport on State Cabinet, p. 104. 

Shell very depressed pyramidal, extremely extended transversely ; car- 
dinal extremities attenuate, acuminate : valves very unequally convex, 
with surface finely plicate. 

Ventral valve proportionally very deep, forming nearly the entire thick- 
ness of the shell : beak elevated and pomted, or slightly incurved at 
the apex; the cardinal margins sloping very regularly to the hinge- 
ex trend ties. Area extremely elevated and inclined forward; the full 
hoight equal to the length from the beak to the front of the valve ; 
longitudinally and vertically striate, divided in the middle by a fora- 
men which is but little more than half as wide as high, and distinctly 
grooved on the sides for the reception of the dcltidial plate. 

Dorsal valve very depressed-convex, with a narrow and low mesial fold 
which is somewhat flattened at top : beak small but distinct, projecting 
but little beyond the line of the hinge. Area extremely narrow, and 
nearly rectangular to the area of the ventral valve. 

Surface marked by about twenty-four to twenty-eight fine simple rounded 
plications on each side, few of which reach to the beak. The plications 
are crossed by very fine concentric rugose stria;, which arc slightly 
arched upwards on the plications and, on the mesial fold. 

Interior of the valves unknown. 

This species Is usually readily distinguished by its extreme lateral extension, and 
by the elevated and moro or less Receding area, .which is usually nearly up high or 
higher than the length of the ventral valve. There is frequently a slight incurvation 
at the apex of the vent raj valve, and sometimes the area is nearly vertical. In this 
condition it approaches in general forgi to the young of S. medtalis , which has 
always a proportionally longer ventral valve. 

The speoimena of this species hjiv^isually a length of an inch or an inch and a quarter (as 
in the accompanying figure) ; while the largest individual observed is that figured on Plate ' 

xxx vrn A, which has a width of moio than two inches. . 

« , 
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Si'IRirEBA A Hdcsrx. 


ThU species may he compared with J3. xegmenta of the Cornifcrous limestone; 
but I have not been able to identify the two as a single species. 

Geological formation and localities. This species occurs iu the Hamilton group 
at Geneseo and York in Livingston county, and at Covington in Genesee county. 


Spitifcra nnuionofa. 

PLATE XXXVIII A. 


Dclthyrit r macronota : JFIall, Geol. Report Fourth District Xew-Yopk, p. f. 5. 
Spiri/er macro not u « .* Hall in Catalogue* fn Rupert on State Cabinet 1850. 


Shell transverse, subtriungular or broadly semielliptical ; hinge-line 
much extended, extremities often mucronate: valves unequal in depth; 
area large ; surface plicate. 

'Ventral valve elevated at the beak, abruptly sloping to the front and 
lateral margins, with but little convexity : slope of the cardinal border 
very regular to near the extremities. Area one-third as high as long; 
more usually straight or very slightly arcuate, and longitudinally 
striate : fissure about twice as high as wide, reaching to the apex of 
the valve; beak minute. Mesial sinus rapidly widening, shallow, flat- 
tened at bottom, with margins stibangular especially in the upper part. 

Dorsal valve varying from depreesed-coifvcx to gibbous, most convex 
above the middle ; lateral extremities often inflected ; beak incurved, 
not prominent : area linear. Mesial fold wiell marked, usually flattened 
on the top, sometimes strongly roundqd. 


Surface marked Ipr from twenty-five to thirty-five slender simple ra- 
diating plications on each side of the fold anjl sinus ; these are either 
flattened or rounded : three or four ont^kra each side reach to the 


beak, while the remainder arc lost on the margins of the area. The 
valves are crossed by numerous strong concentric imbricating lines of 
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growth, which give an irregular margin to the area* and are often 
crowded near the- front of the shell, causing an abrupt truncation of 
the extremities of the ventral area. 

< 

Interior of the ventral valve with comparatively small but well-marked 
muscular impressions ; that of the dorsal valve not satisfactorily deter- 
mined. The margins of the interiors of the valves are usually crcnu- 
lated by the plications and the* stronger concentric lamellae of growth. 
The fissure is sometimes partially covered by a pseudo-del tidium, and 
closed by a solid septum for one-third of its length from the apex. 

The characteristic features and expression of the fossil are shown in the ac- 


companying woodcut. 




SM&IFXJtA KACRONOTA. 


Geological formation and localities . This species occurs on the shore of Seneca 
lake; at .Bristol, Ontario county; at CJeneseo and Moscow in Livingston county; 
at Darien, Genesee county, and at Hamburgh a^d Kightcen-milo ereek in Erie 
county. 


The three preceding spgcies ( Spirifera medialis , S. angusta and S. ma- 
cronota), in what may be termed typical specimens, are sq clearly dis- 
tinguishable one from the oth4r, that we have no difficulty in designating 
them. It is only in large collections of specimens that we find individuals 
which are not readily referable to either of them. The young of S. me- 
dialis are often much extended at the cardinal extremities ; and though 
generally distinguishable from tLe young of S. macronota by the lowor and 
nuye ’arcuate area, yet there are gradations which oftdh seem to unite the 
two. A similar difficulty \»«ej,v*s when we attempt to separate 8. angusta 
from the young of S. maertfiota ; and there are numerous individuals, not 
always, it is true, in a perfect state of preservation, which it is nearly 
or quite impossible to refer with satisfaction to either of the species. 


8PIKIFER2E OF THE HAMILTON GROltf. 


Add to this resemblance in general form, proportions of area, etc., the 
great similarity of surface characters, and the question seems scarcely to 
admit of a solution without uniting all these as one species. 

qp» 

Regarding S. angusta as the young condition, we need only a less 
development and arcuation of the area, with coarser plications, to make 
it undistinguishable from a young 8. medialis. Carrying on the develop- 
ment in the same direction, shortening the cardinal extremities and 
increasing the gibbosity of the valves, we have the S. medialis in its 
typical form. Going still farther in the same direction, the cardinal 
extremities may become rounded, the valves ventricose, and the area 
arcuate, with still stronger plications, giving the var. eatoni. 

In the younger forms we have those with the area slightly arcuate, 
vertical and receding. If we regard these features as only conditions of 
the same, species, we may have those with the vertical areas developed 
in the same direction, while the cardinal extremities continue much 
extended, until we have the typical form of S. macronota. These forms 
continuing, the area vertical or slightly inclined but scarcely arcuate, 
may have the cardinal extremities shortened and the shell becoming 
ventricose, presenting form and characters which it is equally difficult to 
refer to either S. medialis or 8. macronota. Again, we find here and there, 
among the collections of Hamilton Spirifers, a form where the area is 
vertical as in S. macronota, but the lateral extensions much less, and the 
ribs fewer and perhaps a little stronger, suggesting a relation to 8. evru - 
teines and S. manni of the Cornifarous limestone. 

I: am not at present prepared to assert t^ie identity of all these forms; 
but I can easily believe that larger and more extended collections, made 
over geographical areas not yet explored, may show a much closer rela- 
tion than we have supposed to exist between them. 

I have endeavored, in Plates xxxviii and xxxvim a, to show all the 
important varieties of form, selected frbm a collection of several hundred 
individuals, and in which the specimens ^.Jtlily referable to 8. medialis 
are least ten times as numerous as those which can be referred to either 

of the other species. 

[ Paleontology IV.] 80 
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ftpirifcra acuminata. 

PLATE XXXV : Pro. 24. • 

Spirifrr ncumxratu $ : Cohead, Soe pa go 108 of this volume, 

J)clihyri* pror* Conrad, Jour. Acad. Nat. Sciences Philadelphia, Vol. viii, p. 263. 

i 

“ Upper valve trigonal, profoundly ventricose ; ribs double, not very 
“ prominent, eighteen or twenty in number ; mesial fold profoundly 
“ prominent and acutely angular ; hinge-line shorter than the width 
“of the shell : length one inch and five-eighths; width two and a 
“ half inches.” 

The only species in the Hamilton group corresponding .with Mr. Conrah’s de- 
scription, is olio which I have identified with 8. acuminata ; the dorsal valve of 
this is shown in figure 24, Plate xxxv. The ribs uro more conspicuously bifurca- 
ting than in those from the limestone, and the muscular impression is larger; but 
both these features are variable, and therefore cannot bo relied upon for specific 
distinction. 

The localities in the Hamilton group have been cited on page 202. 


Spirifera subuiiibona. 

PLATE XXXII. 

OrthU * vbufnbona : TTam. Tonth Report on tho Stafco Cabinet, p. lf>8. 1857- 
Jtmhociflia Bubvmbona ; Id. Thirtoriilh Report on the name, p. 71. 1800. 

Shell small, more or loss gibbous or ventricose ; cardinal extremities 
rounded : surface smooth, or finely striated concentrically. 

Ventral valve ventricose in tl^e middle, regularly curving towards tho 
basal and lateral margins : umbo much elevated above the opposite 
valve, and beak abruptly incurved over the high area, which has its 
lateral margins rounded or rarely defined, and sloping towards but not 
reaching the cardinal extremities ; more or less arcuate, and the eleva- 
tion apparently variable. The fiframen is higher than wideband open 
to the apex in all the sphptf&ens observed. There is usually a narrow 
but not always distinct mesial sinus, reaching from the apex to the 
base of the valve, where it becomes wider but without defined limits. 
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’Dorsal valve le^s gibbous than the ventfal, somewhat regularly convex 
in«the middle, and curving towards the front and base-lateral margins; 
a little depressed or flattened towards the abruptly rounded cardinal 
extremities : umbo slightly elevated above the hinge-line; area linear. 
There is often a faint impressed line extending from the beak to the 
base of the valve. 

Surface marked by fine concentric lines of growth, which are sometimes 
crowded into imbricating folds towards the front of the shell. In par* 
tialiy exfoliated specimens the surface is finely and distinctly punc- 
tated, as if in its original condition it had been covered by closely 
arranged spinules. The texture of the shell is fibrous, but yet differing 
from the fibrous texture of ordinary Spirifers. 

This species is a miniature of the 8. lineata of the Upper Carboniferous beds, 
having the same general aspect, and characters of surface marking : it is, however, 
usually a little more extended laterally, and tho area continues more nearly to the 
cardinal extremities. The punctate max-kings arc comparatively finer, and it bus 
not tho regular concentric undulations which often mark the carboniferous species. 
It bus likewise a distinct impressed line or narrow sinus in the dorsal valve. 

The ventral valve alone has much the appearance of Amiuxxkua, and I had thus 
referred the species from some crushed mid imperfect specimens. Farther exami- 
nations have brought out specimens in their true- form and proportions; not only 
from the calcareous beds near tho base of tho Hamilton group, but also from the 
Tully limestone we have specimens undislinguishablo from this one. 

Geological formation and localities. In tho calcareous bands of the ITamiltou 
shales, On tho shore of bake Eric; iu tho Tully limestone near Tally, and from 
the same rock in Seneca county. * 


Spirifera arata. ’ 

Spiryfer arata Hail, Tenth Report on the State Qnbinot, p. t'U. 1837. 

• ® 

I have already referred to this species linger $. granulifera. The original speci- 
mens designated as 8. arata, upon re-examination, do, not offer satisfactory means 
for separation from 8. granulifera and therefore it becomes unnecessary to cor- 
tinuc the namo. * 
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Spirifera duplivata . 

DelthyrU duplicate : Co»ttAj>, Jour. Acad. X&t. Sciences Philadelphia, Vol.vili, ps. 261, pi. 14, f. 16. 
•• " .■ li>. Ib., referral to under S. grunuliftra, page 223 of this volmSl-, 

.Since the preceding pages were sent, to the press, I have observed, among some 
specimens from the coarser shales of the Hamilton group, the oust of a Spirifer 
with duplicate mesial fold and angulatcd ribs, corresponding to the original de- 
scription of tf. dnplimta. The material at baud is not sufficient to determine its 
specific value. 


Spirifrra corlicom. 

S Ipirifer c orticosa : Kau, Tenth Ktporl on the State Ciblnot, p. ISO. IS, ',7. 

Of this species, 1 have not obtained sufficient material to satisfy me of its claim 
to specific distinction. A well-marked ventral valve, which I have referred to this 
species, still remains unidentified with any other species; while two other well- 
marked individuals*, originally referred to the same, prove to be quite distinct 
from this and every other species; so that in the present state of knowledge, 1 
propose to leave the specimens without illustration, and subject to futuro revision. 


Spin fern tenui*. 

Hpirifrr tenuis : lint, Tenth Report on the State Cabinet, p, 102. 1857. 

The specimens on which this species was originally founded are silic ified in wdtola 
or iu part, and it is impossible to know satisfactorily what effect the silieification 
and partial solution of the shell may have had in removing or modifying surface 
characters. This species is therefore left undetermined for the present. 


Spirifern prrtt.fi nis. 

t 

Spirifer pa-tennis : ItA.!., Tenth Report on the Stale Cabinet, p. 103. 1857. 

The specimens of this species are *in a condition similar 1 to the last, and are 
consequently left for farthei* stuj#: 

* Those are probably not firoin the Hamilton. j£roup, though given to me as authentic. 
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SPIEff'ERdS OF THE PORTAGE AND CIIEMITNG GROUPS. 

The shales and sandstones of the Portage group, within tho limits of the 
State of Now-York, are generally very deficient in Braohiopoda, and but 
a single species of Spirifer is at present known to me in this formation. 
This one is more like the European Carboniferous 8pirifera glabra, than 
any of the Devonian species figured by Mr. Davidson in his Monograph 
of British Devonian Brachiopoda. 

In the Chemung group, Brachiopoda are abundant, and Spiiufbra is 
very conspicuous among the other genera. Notwithstanding however its 
abundance and wide distribution in this group, there are few species 
known in the State, and of these, one only is common, the Spirifcra vcrncuili 
•== S. diajunda and its varieties, which extends from the southeastern 
counties quite to 'the western limits of the State, and is equally abundant 
in the adjacent portions of Pennsylvania along the southern and western 
borders of New- York. 

I have heretofore recognized, with doubt* the Spirifer mucronala * in 
the Chemung group in the southern part of New- York; but a critical 
examination of all the specimens from authentic localities of that forma- 
tion has shown that the fossils thus referred belong to the 8. mesacoatalis, 
and no true example of 8. mucronet a is yet known to me from the Che- 
mung group. f 

. It may be remarked in this place that the shaly sandstones or arena- 
ceous shales of the Hamilton group in the southeastern part of the State 
are lithologically similar to some of the Cbemung beds, and not always 
readily distinguishable therefrom. In these coarser beds of the Hamilton 
group, the 8. mucronata is often abimd.tnt in the condition of casts. 

^ v • 

• • 

• JMthyrU mucronata3 Geological Report of the Fourth District of New* York, p. 271 . 
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In the upper pare of the Chemung group, and some times apparently 
near the summit of the formation, there is a grayish or ferruginous con- 
glomerate, often charged with fossil shells, among which there are usually 
few Brachiopoda ; and in some localities the general aspect Tlf the fauna 
is more nearly like that of the Wuverly sandstone of Ohio, some of the 
species being apparently identical with those of that formation and the 
western extension of the same. «I have, however, detected in this con- 
glomerate casts-of Spirifcra raesacostalis and S. venunili — S. disjunct a, as 
well as other forms which show its intimate relation with the Chemung 
group. » 

These are the beds which I have heretofore indicated as those which 
may become expanded in their western extension, and constitute in part 
the fossil iforous sandstones and shales of Eastern Ohio; while the Portage 
and Lower Chemung beds, which do physically extend into that part of 
Ohio, are less fossiliferous than in New- York, and their presence has 
been overlooked by some observers. At the same time, there is a dis- 
position not only to claim for the higher portions a distinct place in the 
series, but to refer these beds to a distinct system. By whatever name, 
howe ver, they may be termed, they .apparently constitute part of the great 
group of argillaceous and arenaceous shales and sandstones which began 
their deposition with the Marcellos shale, and terminate with the red 
shales and sandstones of Pennsylvania, or at the base of the conglome- 
rate of the Coal measures, as that formation exists on the borders of 
southern New- York and tire adjacent bounties on the south and west*. 


• I had intended, before tho completion of the volumo upon the Brachiopoda! to havo made persona! 
investigations to determine moro accurately the relations of those formations ; but have been for tiro * 
years prevented from accomplishing any Held work of importance. 
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Spirlfcra la? vis. 

PLATE XXXrX. 

DelthyrU ; Rail, Geol. Report Fourth District New -York, p. 315, f. 1. 1848. 

Shell vcntricose, subcircular or seraielliptical, with the cardinal extre- 
mities rounded : length and breadth as two to three, or three to four : 
not plicate. 

Ventral valve subventricose ; the greatest convexity above the middle, 
from whence it curves gently to the base and suddenly towards the 
beak, which is abruptly attenuate and arching over the area : sinus 
variable, often shallow, gently concave and scarcely defined; sometimes 
becoming deep, subangular, and very broad in the lower part.. Area 
extending to the binge-extremities, of moderate height at the sides 
and rising abruptly towards the middle ; foramen partially closed by 
an arching, very convex pseudo-del tidium. 

Dorsal valve depressed, or moderately convex, with a wide and usually 
undefined mesial fold which is much expanded below, leaving the an- 
terior margin sinuate : sides of the shell somewhat regularly curving, 
and a little flattened at the cardinal extremities. 

Surface usually smooth, or marked only by concentric lines of growth. 
In older shells thcr§ are sometimes a few obscure and undefined ra- 
diating folds. , 

The interior of the ventral vafve shows strong short teeth with the 
dental lamella* much thickened, filling *up the rostral cavity and. ex- 
tending along the sides of the upper part of the muscular impression - 
the muscular space is small or of moderate size, deeply marked, and often 
preserving a distinct median crest- • 

In the dorsal vajve the muscular impression is small and narrow, and 
usually not deeply marked. The cardimihiprocess is strongly stria ted, and 
this character is distinctly preserved in the caijt. 

This species, though occurring in considerable numbers at. one locality and lcs» 
commonly in another, has nevertheless been seen #nly as imperfect or distorted 
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specimens, or in the coalition of caats. All tho specimens which have the two 
valves attached are more or less crushed, as shown in figure 3, * 

The specimens figured illustrate the usual condition of the species, 

•v 

Figures 1 & 2 arc casts of a dorsal and a ventral valve of small size. 

Figure & is a dorsal view of a specimen having the shell crushed. 

Figure 4 is a cast of a large dorsal valve. 

Figures 5 & 6 show the area and interior of the ventral valve. 

Figure 7 is tho exterior of a large ventral valve preserving the shell* and showing a remark- 
ably wide subangular sinus, with obscure plications on the sides of the shell. 

Figures 8 - 11 show the characters of tho muscular impression. 

9 

Geological formation and localities. In tho shale of the Portage group, near 
Ithaca: and in a shaly sandstone of the same ago, near Cortlandvillo, Cortland 
county, Now- York. 


Spirifera mesacostalis. 

PLATE XL. 

Delthyru mesacoslalit : Halt., Report of the Fourth Gcol, District, p. 200, f. 9. 1843. 

Dellhyri & acuminata : Id. Ib. p. 270, f. 6. 

Rut Oelthyrib acuminata , Conrad, cited on page 108 of this volume. 

Shell variable in form, more or less gibbous, semioval or subquachrate ; 
cardinal extremities usually a little salient : surface plicated. The 
width varies from once and a half to three times the length. 

Ventral valve ranging from semiclliptical and moderately convex, to 
subquadrate and ventricose. In the less gibbous and more extended 
forms the convexity is pretty regular in the upper part of the shell, 
curving more abruptly towards the front, and nearly flat towards the 
cardinal extremities. The beak is small, and the upper part only ab- 
ruptly incurved over the area, which is of moderate 'height : the sinus 
is angular, varying in depth, and marked by a single defined fold in 
the bottom, which is usually distinctly angular, but rarely rounded or 
depressed. The fissure is highe/ than wide, and usually not closed by 
a pseudo-deltidium. 

Dorsal valve very gibbous* in the middle an4 pretty regularly convex 
from beak to base, depressed towards the cardinal extremities, and 
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becoming qqite flat in the more extended forms : mesial fold usually 
strongly defined, rising abruptly above the surface on either side, and 
marked,&I mg the centre by a deep groove. The area is narrow-lineal. 
Surface marked by from ten to fourteen rounded or subangular plications, 
those on either side of the mesial fold and sinus being usually stronger 
than the others. When the shell is fully preserved, and sometimes in 
partial casts, the surface is marked by strongly arching larnellose st riae 
or lines of growth, which become much crowded towards the margin 
of the valves. 

Little is known of the interior structure of this species. A cast of the 
ventral valve shows extended and not greasly divergent dental lamellae, 
with a strong longitudinal median crest or septum in the muscular im- 
pression. 

The specimens under examination are nearly all in the condition of partial easts 
or with the shell more or less exfoliated; while all are in single valves, adhering 
to the sandstone or shale in which they arc imbedded. 

The species is well marked and quito distinct, from any other in this formation, 
though showing a wider range of valuation in forms and proportions than t had 
originally supposed. The short forms with extremely extended and mucronatc car- 
dinal extremities, which are figured in the Report of the Fourth District, p. 270, 
f. 5 & 5 a, prove, by several gradations of form, to bo of the same specie*. This 
variety resembles the Spirifera mucronata, for which it has no doubt sometimes 
been mistaken. 

Among specimens from Ithaca (N.York), there are numerous small individual* 
of this species, which, on a cursory examination, might be regarded as the young 
of 8. muuronota. The specimens are 'for tho most part casts, and- the dorsal valve 
shows tho duplication of the mesial fold; t*it thoro is no (or scarcely any) in- 
dication of tho plication in the bottom of the.sinus, although there is unmistaka- 
ble evidence of a longitudinal septum extending from tho beak to near the base 
of tho muscular impression, a feature not known to exist in 8. mucronata. The 
specimens aro usually semielliptical and little extended, on the hingo-lino, but in 
some individuals there is a great extension of the cardinal extremities. From 
these small individuals there is an almost in^nsihle.gradation to tho larger forms, 
as shown in the illustrations on Plate xx>. In the laterally extended forms the area 
is low, while in the shorter and more rotund fortAs It is more elevated, as shown 
in the figures. The more gibbous forms have been found in a compact sandstone on 
the. Genesee river, while tho smaller and attenuated ones are from more easterly 
[ Paljsostoloot TV.] * 81 
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loculi i it s. The spwie.s has been collected in the shaly bed* in tb^ higheiv puii, of 
tli^ group noar the southern limits of Steuben county, and it occurs in a coarse 
sandstone and conglomerate in the upper part of the formation near Olean in 
Allegany county. c 

(Jvohxjical formation and localities. In the Chemung group at Ithaca, and at 
Bald hill south of Ithaca, Tompkins county; at Phi lipsburgh near Angelica, and 
at Rockville in Allegany county: near Painted post on the Chemung river; at 
Troup, sburgh in Steuben county, near Olean in Allegany comity, and at Randolph 
in Cattaraugus county. 


Sjiiriferu mesastrialis. 

PLATE XL. 

DcWtijris tnesasit infix : TTall. Gool. Report Fourth District, p. 209, f . 1 . 1813. 

Shell largo, semielliptica.1, more or less gibbous, with the cardinal angles 
rounded or produced into mucronate extensions : surface plicated. 

Ventral valve variable in its convexity, being gibbous or subventricose 
in the upper part, curving gently to the front and baso-latcral margins, 
while it is depressed or nearly flat towards the cardinal extremities. 
Beak incurved over the area, which is of medium height and continued 
to the cardinal extremities : mesial sinus rapidly expanding and be- 
coming very wide below, in some specimens being of moderate depth 
and in others very deep, and rounded in the bottom, with the margins 
well defined. 

Dorsal valve more or less gibbous, often with a very regular convexity 
when the cardinal extremities are nfit extended. In other examples 
the central portion is somewhat regularly convex, and depressed or 
flattened towards the extremities, which may be rounded, slightly au- 
ricwlate, or prolonged into xhucronate points. The mesial fold becomes 
rapidly expanded in its lower part, with the summit Jaroadly rounded. 

Surface plicate with about sixteen to twenty rounded ribs, which are 
sometimes low and nearly *fhi/? or become more strongly elevated in 
some of the larger individuals. There are usually from eight to twelve 
ribs on each side, which are conspicuous, while the remainder are at- 
tenuate and obscure. The (plications, together with the mesial fold and 
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einus, are conspicuously marked by fine regular radiating striae, and, 

in rare examples, these have been observed to bo cancellated by con- 
centric sj^rioe. 

Little is known of the interior of the shell, beyond the presence of 
.strong teeth and straight diverging dental lamellae. 

The species presents considerable variety in its form and proportions; but thcro 
is usually little difficulty in distinguishing It by the external characters, from any 
other species in this formation. In its more rotund forms, it approaches the 3. 
granulifera ; but the presence of longitudinal strhe may usually be recognized 
in the casts, while the broad rounded mesial fold without a depression, is a dis- 
tinguishing feature. 

Geological formation and localities. This species has been found in Schoharie 
and Delaware counties (New-Ycrk), several hundred feet above the bn.se of f lic. 
Chemung group. Fine robust specimens occur near Cortlandville in Cortland 
county, and a more delicate variety in 'the greenish shales north of Elmira. The 
stronger forms, with extended cardinal angles, occur on Cayuta creek in Tioga 
county. 

Spirifera disjuncta. 

PLATES XL1 & XLil. 

Spiri/era disjuncta .* Sow baby, Trans. Gcal. Society, 2d suriep, Vol. v, pi. 68, f R; pi. 64, f. 12, 18. 1840. 
«« calcar at a: Id. lb., pi. 63, f. 7. ^ 

m Extensa ; Td. Ib., pi. 64, f. 11/ 

ii gigantea : In. Ib., pi. 66, f. 1 -4. 

•• inornala : Id. Ib*, pi. 58, f. 9. 

•« protenea .* Phillips, PaI. Foss, of Cornwall, Devon & West-Somcrsct, pa. 09, pi. 28, f. 118. 
«« cal car at a fit 8. dUjtmcta : In. Ib., pi. 29, f. 128, 129. [1841. 

•« disjunct a : In. Ib., pi. 30, f. 129. 

« gigantea : In. Ib., pi. 30, f. 180. 9 

«< grand'Xva ; Ip. Ib., pi. 30, f. 131. 

«< distant : PniLT.Tr« (not Sow f.rby) , Ib., pi. 29, f,*l27. 

«« . verneuili : Murchison, Bull. Sue. Gool. France, Vol. 11, pa. 262, pi. 2, f. 3. 1840. 

" archiaci : J». Ib., pi. 2, f. 4. 

** lontdalet : Ip. Ib., pi. 2, f. 2. * * [1846. 

Mpirtfer disjunctun ; Murchison, Pe Vkbnfvjl and Ketserlino, GeoK Russia, Vol. 2, pa. 167, pi 4, f. 4. 

<« archiaci : Id. Ib., pi. 4, f.5. 1846. * [1846. 

«• murchisonianus* Da Konxnok, Pk Verjteitil # & Kkyherlino, Geol. Russia, Voi. 2, pi. 4, f 1. 

# I hare cited the synonymy to a great extent from Iblr D avie^on’s British Devonian Brachiopoda, 
whoro the Spirifera mutchufonxanm (Da Konikck) is given as ono of the synonyms of S. disjuncta . 

I have not observed the explanation which allows this species to ho a synonym of &. disjuncta , and at 
the same time a Cyrtia, Oyrtina (Davidson, Quarterly Geological Journal, Vol. ix, pa. 355, pi. 16, 
f. 6- 9); but it appears to me that the species figured in the <|eology of Russia ia distinct from the 
Chinese specimens figured by Mr. Davidson. i 
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SpYrt/tr disjunct us t Davidhon, Quar. Jour, Oeoh Socwty, Yol. 9, pa*. 864, pi. 16 r f. 1-6. 1863. 

<« vcmeuiiii : M'Coir, Brit. Pal. Fossils, p. 378. 1862. f 

<• dnjunctux • Mt7x»cirigosr v Sflurift, 2d edit Ion f p, 299, f. 4. 1859. * • 

r. hartJf/icnsi*: Sowfiw i«x, MSS. s Salijch, .Tour. Geol. Society, Vol. 19, p. 480.^ 

Spirifcra disjunct a : -Da vtdson, Monograph Brit. Dev. Bracliiopoda, p. 28, 1804. 

IhithyrU perlata ; Conrad, Aim. llep. on Palaeontology of New -York, p. 61. 1841. 

• « cfumuuggnsu ; Con had', Jour. A cad. IS at. Scioqcok of Philadelphia, Vol. 8. p.263. 1842. 

*« disjunct a ? Phillips} Hall, Geol. Hop. 4th Dist. New- York, p.269, f. 3. 1843. 

m cuspiduta : Hall (not Martin), lb., p.270, f. 1. 1813. 

«• acant help: Id. Ib., p. 270, f. 2, 2 a. 18*13 . * 

<« inermi* To. Ib., p. 271, f. 4, 4 a; p 270. 1843. 

Compare Spirffer t chitneyi. Hall, Geology of Iowa, pa. 602, pi. 4, f. 2. 1859. 

Shell variable in shape', semioval, semicircular or subrhomboidal : hinge- 
Jine usually as long as the width of the shell (rarely shorter), with the 
• cardinal angles slightly rounded, moderately or extremely extended 
into long attenuated or mucronale points. Valves convex, or more or 
less gibbous : entire surface, including mesial fold and sinus, plicated. 

Ventral valve more or loss convex, usually with a regular convexity on 
the sides, but sometimes concave between the margins of the sinus and 
the extremities. The sinus is more or less deeply concave, rarely quite 
shallow, usually rounded but sometimes angular in the bottom, and 
the margins clearly defined : beak elevated and produced, moderately 
incurved over the area, which is flat or concave and of variable height. 
The fissure is often partially closed by an arching pseudo-dcltidium. 

Dorsal va'ive moderately convex, sometimes a little concave towards the 
cardinal angles : mesial fold distinctly defined, usually of moderate 
elevation and convexity* sometimes subangular, and often divided by 
a furrow down the centre : area very narrow. 

Surface marked by from twenty to forty or more simple rounded or 
subangular ribs on each side, with nearly equal interspaces. The mesial 
fold and sinus are each marked by about ten, sometimes twelve or 
fourteen ribs near the front, which proceed from the bifurcation of two 
or three at the apex of each valve*. When the shell is perfectly pre- 
served, the entire surface iarmarked by fine contiguous concentric 
striae. . e » 

* Mr. DavidsoiT says the increase is fey intercalation ; but strictly this is rarely true of one spe cimens . 
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The interior of the ventral valve shows the presence of more or less 
extended dental? lamellae *. these are sometimes short and divergent, 
enclosing a {petty broad muscular space, and often less divergent and 
reaching nearly to the front of the shell ; and the muscular imprint is 
sometimes pushed very far forward, and enclosed in a narrow space. 
The muscular markings are often well defined in the casts, but in some 
of them the markings of the ribs are s'hown over the muscular space. 
The fissure is closed for one-third or more of its length from the apex by 
a thickened plate or septum, with the rostral cavity more or less ex- 
tended behind it. In casts of the dorsal valve, we have the imprints of 
the cardinal muscles and the cavities made by the bases of the crura. 

This species has been recognized by European authors as Spirifrra 
disjuncta, and identical with 8. vrrneuili , etc., as shown in the synonymy. 
From comparison of ours with European specimens of that species in my 
own collection, I, can find no important distinction ; indeed the differences 
in a few individuals are not as great as those among our own specimens 
recognized as belonging to the same species. It is regarded in Europe as 
a very characteristic Middle and Upper Devonian species ; but in the 
State of New-York, it is not known out of the Chemung group. 

The Spirifera whitne.yi is from beds of the age of the Hamilton group 
in Iowa, and bears a very close resemblance to the -S', archiaci as figured 
in the Geology of Russia (ut cit). Some specimens of this form more 
recently examined* show a variation in aspect and general characters 
which induce the conclusion that-*this one also is only a variety of S. 
disjuncta , occurring at a lower horizon iu ^lie west- than yet known in 
New York ; thus giving it a vertical range equal to the Middle and Upper 
Devonian of Europe. * 

I have heretofore! given some of the ^varieties of this species under 
distinctive names, ^hich have been abandoned after the study of larger 
collections. I have also been able to sa&efy myself with regard to the 

• Specimens received. from Mr. O. St, John, of Waterloo, Iowa, 
t Geological Report of the Fourth District of New-York, pp. 270, 271. 
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identity of our species with those given by Sjowerby and Phillips under 
different, designations, and have adopted the synonymyfgiven by David- 
son, Dii Kontnok, De Verneuil, Sowerby and others, uride^ this speeies. 
It has a wide geographical extent .and great vertical range in the Che- 
mung group, and presents a variety of form and proportions which it 
would be quite impossible fully to illustrate. The more important phases 
I have endeavored to show in the figures on Plates xli And xlii : the 
greater number of thoso are of casts. 

The predominating characters of the casts of ventral valves are shown in 1—4 
mid 7, 8, 10, 18, 19 & 20 of Plato xli. 

Iu figure 5 we have a form where the dental lamella} are extremely extended 
towards the front of the shell, and fig. 15 is somewhat similar. This extreme cha- 
racter has been observed more frequently in the small gibbous forms, but it like- 
wise occurs in the large and less convex ones. The extremely extended forms with 
nmeronate extremities are less common than the others; but in some localities, 
nearly all the individuals found have that character. 

'fhe form represented by figures 10 and 20 of Plate xli, and by figure 19 of 
Plate xi4i, is that described by Mr. Con i? ad as Delthyri# perlatns*, and is cited 
by Mr. VAMXKMf as DeUfiyn* prolata. The Dallhyris cheniungenxt * t of Conrad 
is thus described : 

“ DuLTinrms ohkmitnoknsts. Triangular, venlricosc, with numerous slender ribs; 
upper valve with the mesial fold wide, convex or rounded and ribbed like the 
sides, except that the ribs bifurcate, about thirteen in number; area of inferior 
valvo very wide; mesial fold profound. 'Length, one inch; width, one inch and 
a half. Locality, Chornung-imrrows, New- York : in Devonian shale.” 

There is no other Spirifer known to me jn the locality cited, or in the Chemung 
group, which will correspond with the description, except the Spiri/era disjuncta. 

One of the remarkable features in the dorsal valve is tho duplication of the 
mesial fold, or the marked longitudinal furrow along tho centre. This feature can 
be observed in all gradations; ‘and while in some localities there is scarcely a 
specimen to be found having this character, in otherplaces it prevails in the larger 
number of individuals.* This depression is usually narrow and sharp, but.in some 
individuals it is broader, as show^iu figuros 13, 15, 16, JPlate xlii. The fold is 

t — __ — , — - 

* Annual Report on the Palnyyitology of Now- York, p. 54., 1841. • 

f Report on the. Third Geological District of New-York, pp. 179, 185. 

\ Journal of tho Academy of Natural Sciences Of Philadelphia, Vol. Till, p. 263. 1842, 
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very rarely narrow and angular, as shown in fig. 17 . The casts usually preservo 
more or less distinctly the marks of the plications, and are. rarely almost smooth. 

The following figures are Ihoso which were given in the Geological Report of 
the Fourth District, and have not been repeated in the plates. They offer soiuo 
little variety of form and proportions from those already refi n ed to.* 



Geotor/iral formation and localities. This species occurs in the Chemung group 
throughout New-York, and in that part of Pennsylvania adjacent to the south- 
western counties of this State. Among the particular localities may bo mentioned 
several places in Broome county; Cayuta creek in Tompkins and Tioga counties; 
Factoryviile, Chemung-narrows, Chemung, Paintedpost and Elmira, in Chemung 
county; near Angelica, Van demark’s creek, Olean, and other places in Allegany 
county; Troupsburgh, near' Bath, anr\ elsewhere fn Steuben county; at Sala- 
manca, Allegany station, Now-Albion, Napoli, Randolph, Conncwaugo, Great- 
valley, Leon,. etc. in Cattaraugus oouuty; at Klliugton, Twenty-mile crock, and 
other places in Clmutauque county. 

In Pennsylvania, I have collected, this species 'from Covington and localities 
to the north of Blossburg, ami Mr. R. P. Stevejts has sent mo specimens from near 
Bradford. It is abundant, at Meadville and vicinity. • 

♦►The illustrations in wood cuts were given in the Geological Kyport of the 4th District as 1 l)cl- 
thyru c utpidata, 2 and 2 a ; D. acanthota, 4 and 4a D. inennia. 



249 


PALAEONTOLOGY OF NEW- YORK. 


Npirifera alia ( n. s.). 

VLATK XLIII. 

Shell semipy ram Idal, triangular in form from the ventral or cardinal sides, 
and semi oval in a dorsal view ; cardinal line equalling the greatest 
width of the shell, and sometimes produced in short auriculate exten- 
sions : surface plicate. 

Ventral valve extremely elevated, subtriangular ; height and width 
about as three to five : sinus broad rounded in the bottom, and ex- 
tended from beak to front. Area very large, triangular, acute, inclining 
forward or nearly rectangular to tlxe general plane of the dorsal valve, 
strongly striated vertically. The fissure is large but comparatively 
narrow, being more than twice as high as its width at the base, and is 
closed by a concave transverse septum for two-thirds of its length from 
the apex. The margins of the fissure are grooved, as in other species, 
for the reception of a pseudo-del tidiutn. 

Dorsal valve lai’ge, somewhat semioval, depressed-convex or but mode- 
rately convex at the sides, with a broad and well-defined mesial fold : 
the cardinal angles are sometimes obtusely rounded or truncate, and 
sometimes, a little produced. Area comparatively wide, and strongly 
striated vertically. 

Surface of the dorsal valve plicated by about twenty-five to thirty or 
more low rounded ribs on each side of the mesial fold : in the casts, 
half the number are often quite obscure towards the extremities. The 
mesial fold aud sinus are plicated, and the ribs are faintly preserved, 
or sometimes barely visible in the casts. In casts of the ventral valve, 
the plications are scarcely preserved except towards the margin. 
There is a distinctly ovate muscular impression ip the ventral valve, 
with indications of a low cresl/in the centre ; while the dental lamellae 
are only extonded for Jialf the length of the 'muscular space, yet they 
continue to form the walls of the fissure to its base ; but we have no 
evidence of the teeth, except in the character of the teeth-sockots in 
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tii© opposite valve. The casts of the dorsal valve show the marks of a 
deeply striated Cardinal process and elongate teeth-sockets, while the 
muscular implosions are sometimes strongly marked. 

This species is known to me only in the condition of casts of the interior, ami 
its usual appearance is illustrated in the figures on Plate xun. Its general aspect 
is much liko that of the European Spirifera cunpidata , Mautin; hut there are 
important differences by which it may be distinguished : those aro, the plications 
on the mesial fold, the larger area of the dorsal valve, and the shorter exte nsion 
and greater divergence of the dental lamella; by the sides of the muscular im- 
pression. Some of these characters, I conceive, arc not likely to change to those 
shown by /S', c uspidata. In the eoucavo spptum closing two-thirds of the future 
from above, it resembles that species as described by Prof. M'Coy, who mentions 
the presence of a “deep-seated pseudo-deltidiuru.”* In one of the figures given by 
Mr. Davidson and referred with doubt to this speciesf, the cast shows a tubular 
perforation in the filling of the fissure; and a gntfa percha impression from the 
same shows the mark of a foramen, but there is no positive evidence of a soptuiu 
which is so conspicuous in our specimens, and which I suppose fo bo the feature 
characterized by Prof. M‘Coy as a deep-seated pscudo-doltidium. In our species, I 
have not been able to discover any corresponding perforation; the only indication 
of this being the semieylindrical impression along the centre of the fissuro (iu the 
oast), showing a callosity of the septum behind the exterior wall. 

In form and proportions, this species hears a very close resemblanco to one in 
the Waverly sandstone of Ohio, and also to one irf the fine-grained sandstone of 
Burlington, Iowa; but of neither of these have I the necessary material for satis- 
factory comparison. It differs from the S. xubcuspuhUa\ of Scrmuit iu the plications 
on the mesial fold and sinus, and the wider area of the dorsal valve; and also in 
the same characters it differs from the 8. texlua of the sandstone and argillaceous 
limestone near Now- Albany, Indiana. * 

Geological formation and locality. This fossil occurs in finegrained ferruginous 
sandstone of the Chemung group, at Meadvillc, Pennsylvania ; associated with 
Spirifera diejuncta, 8. prasrnatura, Streptorhynchns chemimgensis var. pectinacea, 
Chonctes muricata , C. f, Produclve ( I’roductella ) lachrymoea , etc. 

* • * • * ; triangular opening very largo, often ^ dfsplaying the internal doop- seated pseudo- 

deltidiom (without perforation, leaving the only opening to the shell at its base) ; • • MoCor, 
Rri{ish Palsoosoic Fossils, p. 420. ^ 

t Bjlonograph of British Carboniferous Braohiopoda, Plate is, f. 1 A 1 a. 

t Spirtftr tubcuapidtdut, Hall, Geological Report of Iowa, pa. ^4^ pL 20, f. 0, is a distinct species, 
sad a ppare nt ly identical with S. Uxt%u, Hall, Tenth Report on the State Cabinet, p. 160 : 1867. See 
Nineteenth Report on the State Cabinet, for remarks on this spegies. 

tPALAONTOLOOY IT.] ' 32 • 
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Spirifera pramutura ( n. a.). 

PLATE XXXII. 

Compare Spirljfer pitudoiineatut, II a ll, Geology of Iowa, pa. 645, pi, 20, f. 4. 1859. 

Compare Spi riftr hirtus , Whit Ft & Wbitkibip, Proo. Bost. Nat. Uiat. Sociot.y, Vol.viil, p.298. 1802. 

SdEtL transversely oval or suborbicular ; hinge-line shorter than the 
width of the shell, with the cardinal angles rounded : surface not 
plicate. 

Ventral valve moderately convex, sometimes sub ventricos©,' with a broad 
and rather shallow sinus, the margins of which are not strongly de- 
fined : beak moderately elevated and incurved ; area small, the lateral 
margins undefined. 

Dorsal valve regularly and moderately convex, with a scarcely defined 
mesial elevation, which becomes broad and more conspicuous towards 
the front of the shell. 

Surface marked by numerous regular subimbricating concentric lines, 
crossed by coarse radiating striae : these are often continuous, but 
always more conspicuous on the concentric lines or ridges, sometimes 
giving a pustulose appearance to the surface. 

The casts or partial casts sometimes preserve the radiating striae more 
distinctly than the concentric lines. In the perfect shell, the radiating 
striae were doubtless produced from the concentric ridges into minute 
epinules. # 

Tho casts of the vofatral valve show the cavities of rather slender but 
sometimes considerably elongated dental lamella). The muscular area is 
somewhat narrow, and only, rarely are tho parts well defined. There is 
always a longitudinal impression indicating a median crest or low septum 
from the apex of the rostral oavfty. 

The condition of the specimens ij not such as to. enable me to give a full do? 
scription of the species. Th£y are either casts in. friable ferruginous sandstone, or 
partial casts preserving some pf the surface markings; while some specimens in a 
shaly bed have been macerated till the surface characters are obscured. It clearly 
belongs to the group of Spiwfers of which #, lineata is the type, and is closely 
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allied to 8. pseudolincata of tho Keokuk limestone. The specimens of 8. hirtns in 
my possession areivery imperfect, and do not afford fair means of comparison; hut 
I am much inclined to the opinion that an examination of a larger number of the 
Burlington species with ours will prove them identical. Both are known t<\ me 
only in costs, and those from the western locality do not offer sufficient grounds for 
a satisfactory specific distinction. I shall nevertheless indicate this as distinct for 
the present; hoping to obtain material to show the identity of 8. pseudolineata, 
S. hirtw, and 8. prasmalura. 

This species is associated with great numbers of 8. disjuncta, 8t.reptorhync.hm 
chemungensis var. pectinacea, Product™ s Inchrymosa var., Chon f tes murienta , C. 
«eligem, and a Chonetes with about fifty fine stria?, with regular intermediate 
puncta as in O. ilfinouterms. 

The lower line .of figures on Plate xxxn are of this species in its condition of 
casts, the smaller one partially retaining the sholl. 

The small figure above (fig. 32) is tho ventral valve of a young individual, having 
the beak unusually extended and the concentric undulations strongly marked. 

Figures 32 and 33 are dorsal vulves of this species. 

Figures 34 and 35 are the easts of ventral valves, showing, in the space between, 
the defital plates and extent of muscular impression. 

Geological formation and locality. In the Chemung group at Meadville, Pa., 
and among specimens lately received from Oil Creek, associated with Spirifera 
disjuncta. 


Some important considerations are suggested by the study of 8 pirifera premia^ 
turn, 8 pirifera alia, and their associates. 

The species which I have here designated as 8 pirifera prcp.mttura exhibits no 
external markings which enablo one to*say that it is distinct from 8. hirtus of the 
sandstones at Burlington, Iowa; nor does it present differences from 8. pseudo- 
lineata which may not be reconciled with geographical influences, and with a 
habitat nearer to the shore lino and the essential, absence of calcareous matter in 
the sediments deposited. Its associates, however, arc of different species from those 
in tho western locality; but still among the imfto conspicuous of these is 8 pirifera 
alia , Productus lachrymosa var., aud ChoneleS tnurtca/a, which have a carboniferous 
aspect; ’ and were it not for the presence oP Spirifera disjuncta and one or two 
others, the general aspect of the fauna might be termed carboniferous. 

If again we look at the characters of Spirifera ctlla, an analogue or representa- 
tive of Spirifera cuspidata, we have many points of similarity with one or more 
species in the rocks of the West and Southwest wfiich are usually preferred to a 
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higher position. The high area and the transverse concave septum, which is not a 
true pseudo-deltidium, allies it with Spiri/wa textus, in whioh we find similar fea- 
tures. In the i&. alta there has probably been an external convex Yaeudo-deltidium, 
and between this and the septum closing the fissure there has been a narrow space. 
This septum, which is an extension of the dental lnraelbe, has been thickened or 
expanded on the innor side, as shown by the casts of the ventral valve; and in 
several specimens there u a narrow semicylindrical depression extending nearly to 
the beak of the valve. 

In comparing this species with Spirifera textus, we find similar conditions, or 
more properly an extension or amplification of the same features. In that speci.es 
there is a convex arching pseudo-deltidium, though rarely preserved in the speci- 
mens. Beneath this there is a concave septum* and upon the inner face <>f this there 
is a tubular callosity; or, in other words, the inner huniute of the septum become 
fistulous, and enclose a cylindrical or subcylindrical space, which extends from tho 
base of tho septum to near the apex of the valve*. But more usually the laminae 
appear to be separated, and, extending inwards, are recurved, their edges some- 
times joining to form a tube; but more frequently perhaps tho margin of each one 
is recurved upon itsolf, leaving tho tube with a slit along the lower side. In some 
inst ances, however, those extensions from the innor face of the septum continue to 
tho bottom of the cavity, and, joining the external shell, leave a quadrangular tube 
instead of a cylindrical one. 

It -is evident, from what 1ms been said, as well as from the illustrations given, 
that there is a near approach to this character of >S. texlm, or an incipient step 
towards it, in jSjririfwvi alta ,• but the feature has not become fully developed. We 
have the concave septum, with, a semi cylindrical callosity on its inner face, but this 
ridge has apparently remained solid. The concave septum, however, must not bo 
confounded with the psoudo-doltidium : tlio latter is apparently an independent 
growth of shelly (or sometimes perhaps scarcely solid shell) matter, forming an 
exterior plate from tho apox of the fissure, covering to a greater or less extent tho 
opening, but apparently not connected with, nor a part of tho dental lamellae or 
substance of the area, whilo tho septum is an outgrowth or lateral extension of tho 
dental plates. * 

In the ease of Spirifet'a alia , the extension of the septum is so great, that when 
connected with tho general form of Jhe shell, its nearest analogue appears to be 
Spirffera ttixtu* which, so far as Ijpan now determine, is identical with the- one 
described by mo as S- mbntepidatvs in the Geological Keport o.f Iowa. Tho latter 
is a carboniferous species £rom the -Keokuk limestone, and closely' allied to the 

* It is upon this feature, or one of similar character, in its Adi development, that I understand Prof. 
WiNOHJfLL proposes to found the Glmia Sthinqotutris. 
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Spirifera eiutpidat’U# of Europe; and the Chemung species thus remind* us of the 
Carboniferous one, or has a carboniferous aspect. 

If, in its fujj^tevclopmcat, the presence of a septum and internal tube bo re- 
garded as of generic value, then wo have in tfpMfcra alia the same appendages 
In part, or in a partially developed condition; the distinct tube only being wanting. 
But had we the means of examining the internal characters of the ventral valves 
of all the species of Spirifers, wo should probably find gradations from the solid 
filling of the rostral cavity, with a greater or less extension of shelly matter in tho 
form of a septum iu tho fissure occupying a narrow space in its apex, till no reach 
the development observed in /$. a If a and S. text tut. 

To a considerable extent, we are able to prove this supposition. In the separated 
valves of Spirifera rwh’ata of the Clinton and Niagara groups, there is a tilling of 
the rostral cavity, and a thickening of the dental lamella? which arc extended for 
half the h ngthof the valve. The narrow median crest, of the muscular impression 
is expanded and thickened towards the apex of the valve, but there is no evidence 
of a septum. In Spirifera niogarensi# there is a filling of the rostral cavity and a 
thickening of the dental lamella?, which arc distinctly separate, but no appearance 
of a septum; and there is a low median crest in the muscular impression. 

In the Lower Heldorberg group, the Spirifera macrophnra has the rostral 
cavity filled to a greater or less extent, and the dental p lutes extremely thickened 
at their bases; while there is an obscure low median crest in the muscular impres- 
sion, which sometimes becomes thickened and expanded above; and .occasionally 
there is a little filling of the upper part of the fissure, resembling <ho incipient 
stages of growth of the septum. In SpiriJ'era cycloptera the rostral cavity is more 
or loss filled and solid, with diverging dental lamella’,; while the crest dividing 
tho muscular impression is very unequally developed, and there is no appearance 
of a septum. In Spirifera perlamellom the* rostral ^cavity is filled to a greater or 
less degree, tho dental lamella; arolshsrt and strong, and there is a sharp elevated 
median crest or septum in tho muscular impression; but there is no indication of 
the transverse septum. In Spirifera octocostata the dental latnelhu are thickened, 
and there is a vertical septum reaching from the apex of the rostral cavity to the 
base of tho muscular impression. Jn Spirifera tnarylandiva of the Oriskany sand- 
stone, there is sometimes a partial filling ofc the rostral cavity, with a reversed 
conical crest in the upper part of the muscular area. Spirifera arenosa has strong 
dental lamella?; a tilling of tho rostral cavity in old shells; a low crest dividing 
the muscular impression, which becomes thickened in its upper part; a distinct 
pseudo-deltidial covering of the fissure, but no traaswrse septum. 

Among the Spirifers of the Upper Helderberg group, Spirifera acSniimla has 
usually only a moderate thickening of the rostral portions, divergent lainolleo of 
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moderate strength, and no transverse septum. In Spirifera otoeni the rostral cavity 
is partially filled; the dental lamellro are thickened; there is a reversed conical 
callosity at the apex of the cavity, tho attenuated continuation J^wbioh divides 
the muscular area : (he fissure is closed by a thickened plate or septum for one- 
half its length from the apex! In Hpiigfera raricostx the rostral cavity is filled; 
the dental l.unclhe are short and thick, the fissure is closed by a solid filling for a 
part of its length, while from the bottom of the cavity there rises a thin vertical 
septum which extends to within one-third the length of tho front of the valve. In 
Spiv if era grrguria the rostral cavity is more or less tilled with thickened dental 
lamelho, aud sometimes the incipient growth of a transverse septum is perceptible. 

In several of the. Spirifera of the Hamilton group the septum is well marked, 
while in others there is au incipient development of the same character. In A'piri- 
fern granvlfera the upper part of the rostral cavity is filled with shelly matter, 
and this apparently encroaches upon the space below With the advancing age of 
the shell. Tho iissuro becomes partially tilled, and a thickened plate projects a 
little in advance of the solid filling of the beak; leaving behind it, or on the inner 
side, a conical cavity directed towards the apex of the shell. The muscular urea 
is divided by a low longitudinal crest, which, in its extension towards the beak, 
becomes wider, and is often much thickened towards its junction with the solid 
shelly matter tilling the rostral cavity. Looking at this from the apex of the shell, 
it presents a subeonieal form, and is more or less abruptly attenuated towards the 
centre of the muscular impression. This callosity sometimes becomes so prominent 
as to produce an o marginatum or indentation in tho apex of the cast, and a similar 
feature is sometimes observed in the casts of other species of Sj*»rifeka. 

Regarding the S. grant/1 if era alone, there is little to attract especial notice^ 
beyond the general fact of a partial filling of the rostral cavity with the exterior 
portion prolonged between tho dental lumelhe, but so much thickened as scarcely 
to merit the term septum. In /Spiff era margyi this development of shelly matter 
has the character of a true septum, closing one-third or more of the length of the 
fissure from above, aud leaving at* open rostral cavity behind it. In Spirifera 
nndialis and S. maeronota there is a thickened transverse septum extending from 
ono-third to one-half the length of the fissure from tho apex, and this feature is quite 
independent of the pseudo-deltidinn^. The rostral cavity lies behind this septum, 
and maybe open or free from the accumulation of shelly matter to a greater or lose 
extent; but it is not unconunon to fin<i£ nothing more than a tffickening of the base 
of the dental plates and a 'partial filling of the rostral cavity. This condition 
changes to a greater or less extent during the growth of the shell; but a partial 
filling of the fissure at its apex is probably more common than otherwise, parti- 
cularly in full-grown individuals. 
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Xu tho Spirifers of the Carboniferous rocks which I have boon able to examine, 
this feature is variably developed. Tn 8. plena of the Burlington limestone, the 
Septum extend^ for more than half tho length of the fissure; while it is less de- 
veloped mjtfgrimettii and scarcely at all in 8. incrc'Oexcttus and 8. opium. 

The shell texture of Spxrifeua is usually regarded as fibrous, and this is true 
of all those I have examined in the older strata, though in some of the species of 
the higher formations, characters have been observed, which, with imperfect moans 
of investigation, seem to be irregularly distributed ducts penetrating the shell. I 
have not been able to examine the shell of Spirifera alto, to learn whether any 
changes have taken place in its texture, not observed in other species of y i’jhifkua: 
but in 8. IfXtmt,*' where the septum and tube are developed, the shell is penetrated 
by numerous pores or ducts which aro somewhat coarser than tho ordinary pnneiaio 
structure of some other Bracliiopoda; and though not in actual conlaet, are often 
arranger! in regular order and frequently in close proximity to each other, not 
essentially differing from those *f Spikifeiuxa as given by Or. Cauvkntku. The 
intermediate spaces have a distinctly and beautifully fibrous or prismatic structure, 
differing in no respect from ordinary tip infers or Atiivrjs. 

It should be observed, in this connexion, that the dental plates, both in 8piri- 
fora alia and 8. lextus, reach to the bottom of t be cavity, and. partially surround 
tho muscular impression, which is precisely like that of ordinary Spirifors. 

Iu these remarks, I have not intended to express an opinion of the generic value 
of certain characters; but merely to show, as it appears to mo, a gradual or suc- 
cessive development in certain parts, which finally becomes so wide a departure 
from the characters of typical forms of Sitrifkha, as to deserve especial attention. 
Nor can we deny that this progressive development of the septum and its mo- 
difications keeps pace and corresponds with the geological succession; reaching U 3 
extreme state, so far as now known, in the Carboniferous period, where it is con- 
nected with a punctate texture of the shell. • 

In our investigations of tho Choiftung group in Us more easterly' extension in 
the Stato of New-York, it has proved, throughout the greater part of its thickness, 
to be comparatively barren of animal organisms, though often containing an abun- 
dance of the remains of land vegetation. As yvo progress westerly, tho coarser 
sediments have given place to finer materials, or are more or less intercalated with 
Shales or shaly and calcareous beds, while thC coarser be<js exhibit less resemblanco 
to shore deposits, %nd wo find an increasing number of animal remains both of the 

* In this species, and in Spiriferina spinosa of Norwood &*Pra*tsn, the pores or duels aro un- 
equally distributed ; being, in some parts of the shell, closely crow ded, while in others they arc more 
distant and often following the line of growth, though fiequently irregularly disposed . 

Prof. W in ou it li. remarks, of the proposed Genus StAingoththis, that “ the shell is impunctate 
fat all conditions and under high powers.” * t 
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Brachiopotla. and Lamofl i b ranehiata, though there are usually few of finy other 
class. But these are not equally distributed, either vertically or horizontally. 

There is one fact, however, which can scarcely fail to impress \the collector of 
fossils in this group of strata; which is, that in going westward^ertain forms 
which are abundant in some localities become rare or disappear altogether, so that 
sometimes localities not very far removed from each other givo almost entirely a 
different set of spooies. Certain species which are common in Schoharie, Broome, 
Tioga and Chemung counties, I have not seen in Cattaraugus and Chautauque 
counties; while many species which are common in the western counties are quite 
raro or unknown to me in Tioga, Tompkins, and the counties east of these. Al- 
though we umy attribute this view in some part to our imporfeot collections, it is 
nevert hclesa in a great dogreo true. 

Reasoning upon the natnro ami origin of the sediments, as well os upon these 
observed conditions, wc might expect to find a changing fauna as we recode from 
the ancient coast line furnishing these materials, and which were thou swept 
into the wide ocean to the westward. While in some of the more eastern localities 
we find species of flic Hamilton group apparently mingling with those of the 
Chemung group, the higher beds of Cuttaraugns and Chautauque counties give 
us an association of fossils having a more carboniferous aspect than those of the 
higher beds in the eastern counties of the State. 

As we proceed farther to the westward, these differences become moro and more 
marked; and in connexion with the contemporaneity of the sedimentary forma- 
tions in distant localities holding dissimilar species, we must consider the gradual 
lithological changes which have affected the character of the fauna. There can be 
no longer any question that the higher arenaceous and argillaceous formations of 
New- York and the adjacent portions of Pennsylvania and Ohio, when traced in a 
southwesterly direction, become intercalated with calcareous bands; while the 
coarse sediments give out, or are replaced in a groat degreo by calcareous or 
argillo-calcarcous deposits, containing some 6f the same species of fossils, with 
an accession of other forms adapted t to the changed conditions of Bfe,* 

In the extreme southwestern extension of the Palaeozoic series, tho interval 
between the Upper Helderberg grqjip and the Coal Measures, which in the North 
is occupied by tho Hamilton, Portage, Chemung and Catskill formations con- 
stituting so marked a featyre in New- York, Pennsylvania and Ohio, is thore filled 
by calcareous accumulations that have been considered as belonging exclusively to 

* I have already shown a similar condition existing at the period of the Goal Mom urea j where some 
calcareous hands of a few feet thickness ifi Ohio, Pennsylvania and Virginia, become expanded so that, 
together with the associated calcareous shales, they embrace almost the entire formation towards tbs 
Rocky Mountains atul in the fiur west add southwestern regions of the United States and in Mexico. 
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It. . - . 

' f theCarboni fer ous system; so that the limestones of this age arc supposed to rest 
directly upxm the Silurian rocks, or with a thin intervening Devonian limestone." 
Butwe can scarcely suppose that tlie lapse of time required for the northern 
sedimentary formations remained unrecorded by fauna of some kind, while the 
interval Is tilled by an accumulation of & thousand or more foot of calcareous 
deposition. 

It here becomes 'a matter of grave interest to decide what, shall constitute the 
fmma TJevonian* and what tnay be regarded as thvfauna Oarfion if crons. Looking 
*:t the great number of Productus (for although 1 have use d the term Product* lla 
as indicating certain distinctions, the fossils arc in all essential respects Prnduetus) 
in the central and western portions of the State, they alone •would give a Carbo- 
niferous aspect to the fauna. But when we find •S>‘ rij\ra disjundUy and other fos- 
sils- of acknowledged Devonian ago, we instinctively allow los- than the due 
importance to the Carboniferous evidence. Nevertheless we are forced to admit, 
even within the State of Now -York, a gradual diminution of the Devonian ty pe, 
and an augmentation of the carboniferous type, in the same beds as >vc go westward. 
And finally, we have every reason to believe that in those sedimentary formations, 
between the Hamilton group and the Coal measures in tlio east, and between tho 
same group and the Burlington (Carboniferous) limestone in the the Devo- 

nian aspect of tho fauna bn the one hand, and its Carboniferous aspect on the 
other, are due to geographical and physical conditions, and not to difference in 
age or chronological svjquenco of the beds containing the fossils. 

This view of the case, which is consonant with the facts* observed, will account 
for the coming in of forms which we term Carboniferous, as wo pursue our i;ives* 
tig alio ns to the westward, 

Tho same opinions seem gradually to be obtaining ground in Great Britain, but 
tho idea is not new with me. It is now about fifteen years since 1 expressed simi- 
lar opinions in a review mid comparison of the Paleozoic groups and systems of 
Europe atid America. • * 

- "*In some of the concluding paragraphs of the^ eighteenth chapter of Foster & 
WiiJTNKY ? s Report ott tlie Lake Superior Land District, after having made a com- 
parison of the species cited as common to the Silurian and Devonian and to the 
latter and the Carboniferous system, I have said : 

“ The arenaceous and argillaceous deposits, -vfhich we trace uninterruptedly over 
so wide *au area, and which present to us sueji gradual and almost ^imperceptible 
chitliges iu the fauna ^hen studied continuously, would, if broken up and isolated 
so that they could not lie traced consecutively, present thes same phases which arc 
exhibited to which they are related. From all these 

. factf to be but one concl usion , and that*&8/in the British Islands par- 

ticiyirbi eiiwCT there are reinarkabje exception^ to the general ^law in the ct»v 
H frpm one to &oothor, or tilery is no, foundation for a dia- 

tinctiofi bet Ween ihe tfevonian and Carbonifcrotis systems.” • 

XV.J. ■■ ’ 83 
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SlBGIATS iMHO(mU. e 

Tn ilie Thirteenth Report on the State Cabinet*, 1 proposed the name 
A mbocublia as a generic designation for several species of fossils, of which 
Orthis umbonaia of Conk ad was regarded as the typical form. This fossil 
bears much resemblance to Spirifer urii, Fleming — ~ S. unguiculus, Phil- 
lips ; but I do not regard the identity of the two as demonstrated at the 
present time. The European species has been placed by King and JVPCoy 
under the Genus Mart ini a of the latter: the typical species of which, 
mentioned by M‘Cor its author, are Spirifer n decora, S. elliptica and 8. 
glabra] '. These European species nro not more nearly related to Orthis 
umbonata than are some of our own species, in which we observe the 
ordinary characters of the Genus IScirifera. 

But there are a few points of distinction between these and the form 
I have proposed to designate Ambooielia. Whether these are of generic 
importance, may remain a question ; but they differ from those on which 
the Genus Martini a \yas founded, and the allied species Spirifera vrii ~~ 
8. unguiculus wfta only included under the genus at a later period} ; so. 
that if that one be proved generieally distinct from Spibutera, it could 
not supersede the type of the genua indicated by*M‘Coy. 

In the ventral valve, the thickened margins of the fissure are produced 
in short strong teeth ; but there is scarcely any extension of th& dental 
plates into the cavity, or below the inner margin of the fissujrfe. 

In the dorsal valve, the bases of the crura continue attached to the 
inuer surface of the valve for more than one-third of its length, before 
becoming free. There is a lateral projection from these crural bases, 

e ■ 

* Thirteenth Amuml ftejwirt on the State Cabinet of Natural History, pp. 71 k 72- I860. - 

t Synopsis of the Carboniferous frossita of Ireland, p. 130 (1844), Mr. Da vtr>flOK, tnbiisM<vnogmph 
of British Carboniferous BfcachioppdA^ places S. decora as a variety of *S\ glabm vad S. eWplica a. 
variety of S. lituala ; while Mariinia objata, J8, ohtuwx aud M. symmrtrictt are regarded ks mxttpty 
varieties of giabra> and Martvnia mtjfolebd and M* ztringoc&pktdu as' varieties of S. - 

% British Paliepaoic Fossils, p. 377*? 186b. ,V v 
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.bounding the teeth-sockcts. The cardinal process* is* elongate, lying be- 
tween tlfe crura, and is distinctly bifurcate or bilobed at the outer ex- 
tremity as in Cvrtina. The muscular impressions 'are below the middle 
of the valves often near the front, and are usually distinctly quadruple. 
The dorsal valve being depressed-convex, Hat or concave, the spires lie 
in the cavity of the ventral valve : no peculiarity has been observed in 
those appendages. 

With these remarks, I shall for the present leave the following species 
under the designation of Amdococu a. 

Ainbocudia iimboiiatu. 

PLATE XLTV. 

Orthis umbonata i Comiad, Jour. Aea<f. Nat. Sei. PUH;uli*lpItta r Vol. viii, p). 14, f. *21. 

*« *< : Conrad i Hail, Tenth Report on the State Cabinet, |>. I<i7. ]tv»7. 

A mho cn: lift umbonata : (Conrad sp.) ; Hall, TKirtoentli Horn it. on Si.ato i.Sbint'f , pp. f 1 Sc 72. !80f). 
Orth i>i nuchutt ; Hall, GgoK 'Report Fourth District, pp. 180 &. 181. 

.Arnoociilia aucUxi* - Hall, Thirteenth Report on ihv’ State Cabinet, p. it • 

Siusli. plano-convex, somewhat semiorbicular or obliquely subeonieui, 
rather wider than long; hinge-line equal to the width of the shell or 
rarely a little less, ^he cardinal extremities rounded. 

Vbntkal valve gibbous, with the umbo extremely elevated and a com- 
paratively large incurved beak : mesial sinus distinct, extending from 
the beak to the front of the shell; the area rather large, arched and 
of lonsiderable height, extending conspicuously to the cardinal ex- 
tremities. The fissure is partially arched over by a pseudo- deltidium. 

waPWi 1 semi^llijptical , depressed-convex in the upper central por- 
tions, concave below the middle and a£ the sides : apex scarcely ele- 
vated above the hinge-line ; area equaling the thickness of the shell. 
There is no perceptible mesial fold, furrow or impressed line in this 
valve. * 

SvjurA.CB marked by very fine radiating and concentric sttito ; the latter 
sometimes becoming crowded, lamellose anu imbricating towards the 
front of the valves. • * 

The ulterior of the ventral valve shows a comparatively strong tooth 
on each side at th^base of the fissure, which is continued ’in a callosity 
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along its inner margins. I have not observed . any extensions of dental 
lamellae into the cavity of the shell. (There appear to be no proper dental 
plates, but simply a thickening of the margins of the fisstire.) The mus- 
cular impression is in the upper part of the valve. 0 

The interior of the dorsal valve usually presents a quadruple muscular 
imprint towards the front of the shell, with the bases of the crura at- 
tached along the inner surface for *a considerable distance, and a bilobed 
cardinal process. 

The casts of the ventral valve sometimes show a median depression 

in the upper part, and impressed lines slightly limiting the muscular 

imprint s', as if made by a blunt* ridge in the shell ; but more frequently 

* 

there are no marks of this kind. 

'The sniall shell in the Marcellas shale which 1 originally designated as Orthi » 
nucha#, is, I conceive, only n smaller form of this species, in which the median 
sinus is often very conspicuous, being narrow and sharply depressed. It sometimes 
occurs in thy compact, calcareous beds of the Hamilton group in great numbers, of 
a similar diminutive size; and in these the dorsal valve is more convex than usual. 
In the shales of the Hamilton group this fossil is often extremely abundant, and 
in a fine state of preservation. The illustrations of the interiors of the valves are 
of specimens from this group. 



urn , 

Fin. 4. T)’<‘ Interior of t he wutral valve showing foramen, area, etc. enlarged. 

Fio. 5. Interior of the dorsal valve enlarged, showing the foveal plates, dental “sockets, and Uio quadri* 
part ite nuisenUu impassion ; ilia valve slightly distorted. 

Fio. 6. similarly, enlarged dorsal .valve, showing, some variations fromvho preceding. 

Geological Jonnaliona pad locality#. In the Marcellos shale, at Avon and other 
places. la the Hamilton group, it occur* everywhere from Schoharie county to Lake 
Erie : among 1 he principal localities may l>e mentioned the shores of $enec& and 
Cayuga lakes; the shore of Canandaigtta lake; GonesCofMosoow, Yorki Covijigton, 
Darien; and on the shore of ’Ltfko Erie at Hamburgh and Eighteen-mile creek. - 
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Amboccelia uinhonata, var. grc&aria. 

* PLATE XLIV. • 

Orthia unguiculua : (Phillips «]>.)» Halt,, GqoI. Report Fourth District, pp. 2G7, 208. 1843 , 

Am boectUa grtgaria : Hall, Thirteenth Report on the State Cabinet, p. 81. 1800. 

The shell*occurring in the Chemung group, and indicated by me as a 
distinct species of this genus, possesses so many characteis in common 
with the Hamilton forms that I hesitate to continue the specific designa- 
tion. 

The ventral valve is often more elongated, and the margins of the 
mesial sinus are snbangular. The dorsal valve is depressed convex, with 
a distinct median sinus as shown in the casts. The casts of the interior 
of the ventral valve show a longitudinal median crest in the muscular 
impression, which is also often limited at the sides hy a linear obtuse 
impressed line, as if by some callosity on the interior of the shell. 

Some of the specimens in the Chemung group att ain larger dimensions 
than any of those in the Hamilton, being often nearly half an inch in 
diameter. 

Th is form, with its convex dorsal valve, bears mtfch resemblance to the Spiri/era. 
urii* of Europe, which, according to Mr. D.wmsosr, passes from the Devonian 
through the Carboniferous, and occurs in the Permian system. It is described hy 
Mr. DJwinsOJt us having a narrow mesial furrow in the dorsal valve, which is 
“ ncarjfc tint or slightly convex”. This author remarks : “ The external tui-face, 
whe re p qrfect, is covered with small syiimles”. Although the shell of this fossil in 
lnum®?^Te»»|4i{^jj»parently jn a Very perfect condition, I have been quite 
Unable to discover any evT&Mfe of.- the e^istfince of spinules or their bases, a 
character observed Spirt fers allied t© 8. tmeuta. 

Geological formation and localities. This variety occurs in the shales and shaly 
sandstones of the Chemung group, near Binghamton, at Chemung and Chemung- 
narrows; near Elmira, at On-ning, Painted post, and along the Coming and Bless- 
burgh railroad; at Jasper in Steuben county; near Olean in Allegany county; at 
Randolph, Albion, and Connewango in Cattaraugus county; Gerry to w n coruo rs, 
Cherry-crock, Ellington and other places in Chautauqua county. 

*J3trypa, Sow shut •** Spw\fera unguieula, Piuni(S, is regarded as a synonym of S. unV. 




Jiaa* PALEONTOLOGY OF UEW-YORK. 

* Aiuhotfndla pmuinbonn. 

, PLATE XHV. t, 

Crthis prmvmbona ' Hall, Tenth Kcporl on the State Gahluet, p. 167. 1857* 

.'hnbocctlia pretxtmbona : Ham,, Thirteenth He port on tho State Cablni't cited, p. 71. 1860. 

Shell obliquely semiglobose or ovyid, the hinge-line less thop the width 
of the shell; cardinal extremities rounded : surface without, plications. 
Ventral valve extremely convex or ventricose, with a shallow' impressed 
line which lias nearly the character of a narrow shallow sinus : beak 
large and incurved; area of moderate dimensions, proportionally high, 
with the lateral margins not defined ; fissure partially covered by an 
arching pseudo-deltidrutn. 

Dorsal valve moderately and evenly convex, usually without mesial fold 
or sinus, the cardinal extremities rounded. Sometimes there is a narrow 
impressed line down the centre of the valve. 

Surface essentially smooth, or marked only by concentric striae, which 
arc sometimes crowded into imbricating folds. In rare examples, I have 
observed towards the margin a kind of punctate marking, which does 
not belong to the texttire of the shell, and may indicate the bases of 
seta; but the evidence is unsatisfactory. 

Little is known of the interior of the valves. The cast > of the ventral 
valve lias a large often pustulose muscular area, margined by a Ihick- 
ening of the shell ; without evidence of dental plates. The dorsidrvalve 
has a bilobed cardinal process, with the*bases of the crura 
the inner surface of the valve.* iv'/'"' 

In many specimens of this shell the length and width arte nearly equal, the 
dimensions being about, three-fourths of an inch. In some individuals there is an 
extreme elongation of the ventral vs^vo, as shoWh in figure 5 a of Plate xut. Its 
greater size and absence of mesial sinus, and proportionally shorter hinge-line, 
distinguish this species from uinibocae&ia umftonata. ® 

O-eoJoyicul ' formation and Ibcalities, This species occurs in the soft shales of the 
Hamilton group, on the shores qf Seneca and Cayuga lakes, and upon Canandaigua, 
lake. Though sometimes abundant in teertain layers in a few localities, it is far from 
having the wide geographical xangc of the Anibocodia umbonata. 
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9«S 

CYRTU of Dalman, and CYHTINA of Davidson. 

Following the general external characters of certain spirifevoid forms, as 
described by Dalman in his definition of Cyrtia] those with sem ironical 
or semi pyramidal ventral valves, high Hat areas, with a narrow fissure 
closed by a convex pseudo-deltidium, have been referred to that genus. 

In some of these, there is a round perforation in the upper part, of the 

pseudo-deltidium; but this feature may be present or absent, and has 

» 

not been regarded as of generic significance. The types of Palmas’s genus 
are the Cyrtia expor recta and C. trapezoidaUs, both of which are Silurian 
species. Since the genus was proposed, several other European fossils 
have been referred to it, and some American species have been added to 
the list. 

As early .as 1853, Mr. Davidson, in his General introduction to the 
Study of the Bracbiopoda, had expressed some doubt as to the value of 
Dai.man’s Genus'CvuTiA ; but it was not till 1858 that he proposed the 
separation of certain species which had been referred to that genus, on 
the ground of a want of correspondence in their parts with the typical 
species of Cyrtia. These species, the Gy r fin heleroclila, C. demarli and (J. 
seplosa, w*tc found not only to possess the high area with closed fissure, 
but alsjTto show a peculiar modification of the dental plates of the ven- 
tral vAve, and the shell -structure is likewise punctate; while in the 
r^itvpcs ofkDALM a n’s genus the shell, is'impiinetate, and the dental plates ^ 
'^^^taaira\tu"UlU3u ri f br. t 

;In Cyrtina, >s jjleseribecrand illustrated by Mr. Davidson, we have 
small spiriferoid shells with ttye valves very unequal, the ventral valve 
being-, extremely elevated and semipyratnylal, with high area and narrow 
fissure closed by a convex pseudo-deltidium, presenting the same aspect 
/with those hereto&re referred to Cyrtia; the; dental plates converge 

from the inner margins of the fissure, and uniting, form a single plate or ‘ 

• • 

; septum which reaches to the bottom of the interal cavity, thus dividing 
it into two parts. % • t 
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This arrangement leaves an enclose4 triangular tube between .the 
pseudo-dcltidium and the converging dental plates. Tothese characters 
may he added the punctate texture of the shell, which, so far , as now 
known, is accompanied in these forms by the external character and 
internal arrangements described. 

Besides these features, several of our species have a median Septum 
in the fissure, in continuation' of the central septum below the 
junction of the dental plates. This septum is visible when the pseudo- 
deltidium is removed, as shown in figures of C. rostrata *, and as seen in 
many specimens of C. dalmani, as well as in C. biplicata and in C. hamil - 
tonensis. This central septum, both above and below the junction of the 
dental plates, may have the same origin : the coalescing of these 
plates allows the exterior laminae of each to unite, and extending inward 
form the septum di viding the cavity ; while the inner walls of the dental 
plates are united and recurved, turning outwards to form .the septum 
dividing the triangular space beneath the pseudo-deltidium. 

The several species which I have heretofore described? as Cyrtia have 
all a punctate structure, and, so far as examined, they have the arrange- 
ment of the internal parts described in Cyrtina. It was not until after 
the completion of the third volflme of the Palaeontology of New-York 
in 1850, that I received that part of Mr. Davidson’s Monograph of the- 
Carboniferous fossils containing his arguments for the scparatioiwof the 
genera and his description of CSyrtina. Tho characters of Cybwna, as 
given by Mr. Davidson, show its near relations with Spi^ifrmna j the 
principal differences, as illustrated in figures being 

that the dental plates do not coalesce before^ reaching^tlm bottom of the 
eftvity, the high median septum rising unsupported nearly to the plane 
of the area. 

C 

In that volume I hhve described t\j:o species under the name of CxjrrtA, 
both of which have the structure t>f Cyrtina ; and in <&e of these I men- 
tioned the discovery of the spiresf, a feature which Mr. Davidson had niot 

. * t r.' _ , ' f " , ;y -/v ^ ;/t: 

* Pftlieontologjr of K©w-Tcdrk» pl.90, f.2*!, 2 
t Oyrtia rostrate, New-York, VoLiii, p.429 ' 



CYRTINA OE THE UPPER HELDERBerq. CROUP. jfag 

Ijbservod at the time he published his description. In'specimens of three 
species (Cyrtina rostrata , C. hamiltonmsis and C. dolma. ■ ii), the spires are 
oblique to the direction of the valves, their apices terminating in the 
rostral part the ventral valve. This feature is likewise common to 
some species of Spikifbrina, as has been beautifully shown by M. E. 
Desronoohamps in his “Etuftes Critiques svr Its Erachiopodcs nouncauc cm 
pm connus in S. rupestris , S. pinjpiis arid S. hartmanni . The form of the 
spirals is also more cylindrical than ordinarily observed in Smm\i:uA, 
and in this respect also resenpling those of Cyrtina. The spiral coils in 
some specie. rt ' ^pjuifbvu are oblique, to^the axis of the shell, and this 
feature has be n by Mr. DavidKon in Spirifrm hi sulcata (British 

Carb. Brachiopc PI. vi, fig. 17), and by Geinttz and Gutmer in a spe- 
cies of Srn».¥«RA referred to 8. cultrijugatns of Rcemer.* So far as at 
presen' known to me, this genus does not extend below the horizon of 
th* Niagara group. 

In view of these facts, it becomes necessary to make the following 
corrections and references ter previously described species. 


Cyrtina pyramidal is. 

Spirifer pyramyialU : Haix, Palaeontology of New -York, VAl.ii, pa. 256, pi. 54, f. 7. 1&V2. 
Tikis species is from the shale of the Niagara group. 



:•> % 


Cyrtina dalmani. 


Cjfnitbrtalmani Haul, Tenth Report on the State < Vblnot, pa 04. 1857- 
v'3* .• Ipbw, Palaeontology of Neu^York, Vol. iii, pa. 205, pi. 21, f . 2 

j'rom the Lower JLIelderborg group. 



Cyrtina. rostrata. 


Cyrti* rofilraia : Haul, Tenth Report on the State Cabinet, p.54. 1857. 

•< ' « - r Iiu:h, Paleontology New -York. Voi.^H, pa. 429, pi. 90, f. 1 - 6, 

Prom tho O risk any sandstone. * * 


• Lle Vorateixierungen dos Zooh^teingolwrgdi and Rothlicgendr n, odor des Perm? sch ci> System * in 
Sachsen : to» Hakns Bkvno CilfftKTTy., Dr. Phil., und ArauST yoN^GcTBiKii, Konigl. Sachs,- Major. 
Heft l by Dr, H. B. D»iwi*ra, Tab. y, ilg. 9. 

[pAt IV.] 34 t 
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Cyrrtna hiplicata. 

PLATE XXVII. 

f'l/riitt bijiliratu : Hail, Tenth Report on «he State Cabinet, [>. 165. 1857. * 

Shell sernipyrainidal ( semielliptieal in the dorsal view); length and 
breadth about as two to three, with a height of area less than the length 
of the shell : hingedino equal to the greatest width of the shell. 
Ventral valve extremely elevated, sermjyramidul, eurvjmg abruptly to 
the front ami sides : the length from the ape 5 to the cardinal extremity 
is often about the same as from the apex to AV “ of the shell. 
Mesial sinus somewhat deep, subangular in the Imk and defined at 

the margins by a strong fold or plication : apex elevited, sometimes 
attenuate and slightly incurved over the high area, which' is either fiat 
or slightly arcuate ; fissure narrow and partially or entirely closet by 
a convex pse udo-delt id ium. 

Dorsal valve depressed-convex, and sometimes nearly flat towards the 
cardinal extremities : mesial fold moderately elevated, and strongly 
defined by a furrow on each side ; area extremely narrow. 

Surface marked by numerous fine radiating striae, and sometimes by 
distinct and even strongly marked imbricating lines of growth. The 
entire shell-structure is punctate. 

Where the shell is preserved, the mesial siirus is bounded on each side 
by a distinct elevated fold having a depression on the outside of# it, and 
this feature is often shown in the ca»ts. The median septum tor 

one- third or more of the length of the vent ral ^ UVV^, and extension 
is shown in the fissure beneath the pseudo-del tidiiveAf^From the little 
that can be seen of the spire* in specimens examined, it is arranged as 
iu SriKtKERA. in this example*the spire may be displaced so as toeippear 
in a transverse position. In two. species where the position of the spires 
are clearly determinable, they are directed towards the apex of the ven- 
tral valve ; but in thes^ species the transverse extension ..is : less than tie- 
elevation tf the valve, and I can qpneeive it prbbable, that in species of 
the genus living a low .afeft, with considerable lateral extension of the 
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Valves, the spires may be directed towards the cardinal extremities as 
in Spirifera. # 

The original specimen described, was too imperfect to admit of a full description, 
hut the characters indicated have been observed ill all the specimens obtained. 

The illustrations, Plate xxvii, figs. 5-10, represent the prevailing features of 
the species. 

ideological fonnotion* and localifiex. This species occurs in th'e Schoharie grit, 

' in Albany and Schoharie counties; and in the Cornifevous limestone, at William. 1 - 
villi? in Erie comity. T have also a specimen from the same rock in Michigan, re- 
ceived from Dr. Kominoer of Ann-Arbor. Although having so wide a geographical 
range, this species is a rare fossil. • « 


C jrfina iTrtSStt ( n. s.). 

PLATE XXVTT,. 

Swell depressed-pyramidal (semielliptical in a dorsal view) ; length anti 
breadth about as three to four; hinge-line equal to the greatest width 
of the shell, with the extremities slightly rounded. 

fcNTRAii valwe depressed-semi pyramidal, convex, regularly arching from 
the beak and cardinal area to the front ; sinus broad and rounded in 
the bu^oin i. beak extended and slightly incurved over the area, which 
lias & height a&mt erjual to half the length of the valve. 

vex, a little inflected or concave towards tlic 
cardS|j|^^Xtremities;|^.mesial fold broad, moderately elevated, rounded 
. above dSHii strongly de i^ 6d.v: area linetvr. 

SuR^ACB m^rkei^*#! each aidtflof the mesial fold and sinus by about, four 
- strong) lcttir,, rounded plications, which are crossed by fine threadlike 
iA coticen trier striae and a few imbricutingdTolds. Shell-structure punctate. 

single specimen only of this species has been seen; but its great lateral cx- 
t^nsion, comparatively low area, and few strong plications, preclude its union with 
aijy iof the previously. described species. 

i-ffiphe figures It A 12 of Plate xxvti are a dorsal and ventral view of this speci e. 

ideological forpuition and locality. In the Coniferous limestone, near Vienna, 
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Cyilina liamiltonensis. 

PLATES XXVII & XLIV. 

Cijriin hamiltonensU : Hat.l, Tenth Report on the State Cabinet, p. 166. 1857. 

«« 44 : Rilmnos, Devonian Fossils of Canada Went (Canadian Joufiuil), p. 26;l* 1801* 

Compare Cyrtia acutirosira^ Such ari>, frc<»l. Report Missouri, Fart f, pa. 201, pt. c, T. 8. 1854. 

Shull more or less t r i angular-subpy ramidal ; hinge-line equal to the 
greatest width of the shell ; proportions of length, breadth and height 
variable, but frequently the width is equal to the length of the ventral 
valve, and the height of area is equal to the length of the dorsal valve : 
surface plicate. 

Ventral vav.V quadrilateral in outline, obliquely subpyramidal, most 
prominent at the beak, which is very. variable in elevation and straight 
or a little arched over the area, and not unfrequently attenuate and 
distorted or turned to one side ; mesial sinus wide and strongly defined, 
rounded or subangular in the bottom : area variable, large and elevated, 
plane or arcuate in different degrees with the lateral margins angular, 
distinctly striate in both directions ; fissure narrow, closed by a con- 
vex pseudo-deltidium, which is perforated above by an oval or narrow- 
ly ovate foramen. 

Dorsal valve depressed-convex, with a broad more or Ufes prominent 
mesial fold, which is bounded by broader furrows than those between 
the plications, and is sometimes extremely elevated in beak 

scarcely rising above the hinge-line : area narrow linear, but quite 
distinct. •• , 

Surface marked by about six to eight (rarely one or two more) simple 
rounded plications on either«side of* the mesial fold and siny^, and these 
are crossed by very fine concentric lines of growth, «wfnch at intervals 
become crowded and subimbricate, especially towards, the margins of 
older shells. The finer surface-marking is minutely gvanuloseor papil- 
lose, and the shell-structure distinctly punctate. lissome of the larger 
individuals there is an obscure elevation on each slope of the sinus, 
resembling an obsolete plication. # 

The lengitud Inal median septum extends for mor e than half thelength 

of the ventral valve, and ifl*continued into the cavity beneath the pseudo- 
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* deltidium. These features are shown in the casts and \n trausvcrs sections 
. of the valve. The dorsal valve shows a double or bilobecl cardinal process, 
with tfce strong crurul bases supporting spiral arms, .which' arc directed 
into the tw& compartments of the ventral valve, and, making numerous 
turns, terminate in the rostral part of the shell. 

I have heretofore compared this species with Cyrtimr hcteroclita (=s OntcfoFa 
heteroclita, I^jbfhanoe; Spirifera heteroclith. Von Beni, <fcc.);^lxit in that one the 
plications are described as angular, ami generally less numerous than in ours; 
though the variety mvltiplicaUu Davidson, has more numerous plications; and 
this, -with other characters, shows that the fossil undergoes variations similar to 
o\u* own, and that it is ti closely allied form holding a similar geological position. 

The specimens in the Hamilton group of New- York are usually small, measuring 
about half an. inch in length and breadth; the largest one seen by me being a little 
more than ]-$■ of an inch in width, and about l J- in length from the apex to the 
front of the valve. In some Canadian specimens, the length and width arc about; 
i of an inch. The species has a wide geographical and considerable vertical range; 
being known in the’ Schoharie grit (Plate xxvir, f. 1, 2 & 13), CormTerons lime- 
stone, Hamilton and Chemung 1 groups. 

Figures 3 and 4 of Plate java are from the Cormferons limestone of New 
York. • 

I am indebted to Dr. .Tames Knapp of Louisville, Kentucky, lor the specimen illustrating 
the spires, which is figured on Plate XLIV, lig. 50. This one is from the Corniforeus lime- 
stone, and prownts six or seven turns of the spire ; white some specimen^' from the llannUrn 
. group have.^fiown, on being cut through, ten or eleven turns of the spire. 

The furores 26 — 33, Plato xrav, present the usual aspect of the species in the Hamilton 
group ift New- York, while 37 - • 40 are of a larger individual. 

Figures 34 — 36 are of a variety where the area is flat, and tho plications more angular 
than usual. * 

Figures 41 & 42 are of a largo individual from the Hamilton shales of Canada West. 

Figaro ffffifcLof a specimen of this species from the Hamilton group of Towa, received from 
Mr. Or St. I have similhr forms from near Towa city. 

The traiisvorse and longitudinal sections, showing the interior structure, are of speci- 
taens from the Hamilton shales of Canada West. 

Geological forniation# and localities. Thisaapecies occurs in tho Schoharie grit, 

Albany and Schoharie counties , and in the Corniferous limestone of Eastern 
atid Central New-York, and at St.Murys and Cayuga in Canada West. In the IIu- 
milton group, it occurs on the shores of Cayuga, Seneca and Canatulaigiui lakes, 
wy .York, Darien, Hamburgh and Eight eotwnile' creek in New-York; near 
bd^berland in Maryland ; abundantly at Widder station in Canada West; at 
Hidpp^4enoe 9 M Hockford and Waterloo in Iowa, • . 

•••" X r the Chemung group, the var. recto occurs at Philipaburgh in Allegany eo. 
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Cyrtina bamtltonensls, var. .reettt. 

PLATE XLIV. 

Figures 36 an d37 of Plate xva illu.stx*ate this form, which- has a plane 
flat area, without incurvation of the beak, and with angubyv plications. 

This form is not uncommon in the Hamilton group, and was for along time the 
only one known tome in the Chemung group ; but very recently! have received, 
among a collection of Sjiirif era disjunct. a from the southern part of the State, 
a specimen which indicates that the species may have iu this horizon the same 
variations which it has in the formation below. 

€vrtina curviliiieata [ ? ] 

PLATE XL1V. 

Compare Cyrtin curviiintata, Wmitk : Pr. ceo dings of the Beaton Society of Nat, TUstory, Vol. lx, p. 2U. 

Shell rather large, obliquely aubpyramidal : hinge-line equalling or 
slightly less than the greatest width of the shell ; length of dorsal 
valve less 'than its width, and one-third greater than the height of 
area of the ventral valve. Entire surface plicate. 

Ventral valve obliquely subquadrilateral in outline, the apex turned to 
the left : area much elevated, inclined backwards, slightly incurved. 
The fissure has apparently been closed in the lower pert, but the * 
pseudo-deltidium is broken away, and there v is no evidenoh that the 
upper two- thirds of the fissure has been closed at any recent period of 
the animal’s life. 

Dorsal valve semiellipticffl, convex in the middle and flattened at the 
cardinal margins ; mesial fold prominent towards the front. 

Surface marked by about twelve or thirteen rounded plicatjuiitiis.on either 
side of the mesial fold and sinus. The mesial fold hasfour or fivn low 
rounded plications near the frout, while there are four corresponding 
folds on the sinus. , • 

This species has the general form a^d proportions of the hamillonennn, and 
occurs with that species in recks of the agev>f the Hamilton group in the west. 
It differs slightly in some of its proportions .from the prevailing eastern foimaof 
that species, but not more ttajl is observed among specimens of the same in col- 
lections frptu New- York, Canada. West, and the Western States. The distinguishing 
feature is iu Ufe presence of plications on the mesial. fold andsinus. The presence 
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or absence of a pseudo-deltidium covering the fissure I should not. regard as of 
specific Importance, and the distortion of the beak of tho ventral valve is a, feature 
ctmmou alsjp to the C. kunUltonetuti*. 

This specie^ ip probably the ono described by Dr. Whitk ; but he speaks of tho 
shell as smal lVwhilc the one under examination is large for one of the genus. It 
has also a greaner’ number of plications, both on the fob! and .sinus ns well as on 
the sides of the shell. These differences may be due to ago and condition. 

The figures 53—55, Plate 41, illustrate the characters of this species. The sinus is unequal 
in depth, but its limits are not quite sufficiently defined in the figure, and 1 have added a 
dotted line beneath, indicating tho limit of the sinus on the ri ’ht side. 

Geological formation and locality. In beds of the age of the Hamilton group 
near Iowa city, Iowa. 


Gem s Tkewatosphu. 

Trcmatoitpira . Half., in Thir«l volume* of Pal. New-York, p 207. 

u * s lit Twelfth Report on flie State Cabinet, p. 27. I860,* 

THrs genus was originally proposed by me to embrace a few forms, 
having a general resemblance to Spibu kha, but without the extended 
hinge-line and area; or with the latter feature uncertain or undefined, 
a. wanting in the characters of a true area. Such at least is the eha- 
ra« u er of the specimens originally examined; some of which approach 
in extend/}!* form to Rjiyncuoneixa. , 

; Up tq,'this time, comparatively few species are known ; ami of the 
greater part of these, few individuals have, been obtained, so that our 
knowledge of the interior structure is still imperfect. In all the species 
possessing the. peculiarities of external form noticed, we find a punctate 
structure’bf the shell; a character which alone is sufficient to separate 
them fVpntsFhiif era propef, or from Rhynchoneu.a. 

The genus was founded originally upon species from the Lower Hel- 
derberg group of New* York, including single species from the Niagara 
' group. I have, since that time, observed similar external features in 
-specimens from the Lower Silurian rocks of £)hio and elsewhere; while 
'a single species from the Hamilton group, first described by me as Airy pa 

S’tSGb* dfeafcrlptJ&i of this and other genera of Bracbiopoda, printed in Vol. iii, Pahcontolofry of New- 
jT'iirli,. ta tUe ye^TB l8S7 aiKl 1868, wore first published m tbft Twelfth Report on the State Cabinet 



ar* 


PALEONTOLOGY .OP NEW-YORK. 

■* 

hirsuti 7, has been found to have a punctate structure, with spires orran 
ged as iu Spirifeua, and otherwise possessing the characters "of Trkma- 
tospuu ; and another species from the group has been atjdbd to the 
number. 

Desirous of avoiding 
included under this designation species which it has since been found 
necessary to separate on account of marked difference in form, and also 
in the character of the hinge appendages. These latter species, under the 
name of Rjiynchospira, seem to me sufficiently distinct from Retzia to 
be recognized at least as a subgenus. 

In the present state of our knowledge of the heterogeneous assemblage 
•of material known under the name Retzia, it is quite impossible to 
define the limits of that genus with any precision. Farther investiga- 
tions, with better material, are required for this purpose; for the deter- 
mination by external form alone is not satisfactory. In the meantime, I 
refer the following forms to the genera under which they ar© placed 
according to the best information we have been able to obtain of their- 
structure and affinities. 

Trenin Inspirit gibbostt* 

PLATE XLV. 

Trematoapira gihboea : IlAhL, in Thirteenth Report on the State Cabinet , p. 82. 1800. 

Retzia evgtnia ( 1] friu,iinin. Canadian Journal, p, 147. 1861. . f . 

Shell more or less gibbous : valves subequally con vex^J^wtnsve ^-sely 
pubelliptical, about once and a half as wide as long j*ninge-lihe less 
than the width of the shell ; strongly plicate. 

Ventral valve less gibbous titan' the opposite, somewhat abruptly 
arcuate toAvnrds the apex, which is truncated by a circular foramen. : 
this is completed on the inner side by what appear to; be . depressed 
deltidial plates, which cat^, the same time form a flattened triangular 
sX^ace or false area. Mesial sinus abruptly depressed in old shells, and 
less conspiououly in younger ones. 


too great a multijdication of genera, I at first 
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Dorsal valve gibbous, more convex than the opposite : beak abruptly 
incurved, and concealed within the cavity of the ventral valve. Mesial 
fold more or less conspicuous, sometimes scarcely raised above the 
adjacent plications. 

Surface marked by nine or ten strong angular plications : three of these, 
in the centre of the dorsal valve, are more approximate and smaller 
than the others, giving the character of a mesial fold which i» some- 
times scarcely elevated above the general contour of the surface; 
while the two central plications on the opposite valve are much smaller 
than the adjacent ones, and abruptly depressed. The concentric 
lamella) of growth, in crossing the plications, give a series of zigzag 
lines ; and these often become crowded and very conspicuous on the 
front of the shell. Entire surface finely gran u lose, and the shell struc- 
ture punctate. 

The interior of the dorsal valve shows’a bilobed cardinal process, with 
obscure indications of the crural bases. There is a distinct mesial septum 
in the upper part of the valve. The muscular impressions have not been 
satisfactorily observed. 

The largest specimens of this species are about half an inch long and 
five-eight^/ of an inch wide, while the depth in gibbous specimens Is 
little less than thj? length. 

This shell 1ms much the appearance of it broad gibbous Itnrxca u » n kui.a ; but 
the 'perforated beak, false area and punctate structure, serve to distinguish it 
from that genus. I have referred this shell to Tnfew.vrosrrnA, from the generally 
similar character of the beak nml perforation , and the punctate structure of the 
shell. % hav^not discovered the existence of. spires ; but my specimens are too 
few to admit or*5^e necessary examinations. 

(teoiofficaf formation mid localities. Trills fossil has been found near Bellona, 
Onfiwio county; near Genesco and York, Livingston county; and fit Pavilion and 
Darien in Genesefe county, New- York. * 

• \ t 
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Treniatospira liirsuta. 

PLATE XL V. 

Atnjpa hir*ula : Hall, in Tenth Rejx>rt on the State Gahhwt, p. 108. 1857. 

Tremalospir a hirttuta : Id. Thirteenth Report on the State Cabinet, p. 101. 

JJthyri* (?) chioe : Billing?, Canadian .Journal, p. 4 i82. I860. 

Shell depressed-orbicular in the young state ; becoming nubtrilobato by 
the gradual development of a mesial fold and sinus, and often' gibbous, 
in the older specimens ; valves subequally convex ; hinge-line extend- 
ing about two- thirds the width of the shell. 

Ventral valve usually a little more gibbous than the opposite ; greatest 
convexity above the middle of the shell, whence it curves regularly to 
the apex, which is terminated by a circular foramen, or more often 
truncated below by the summit of the opposite valve : contour regu-' 
larly curving to the cardinal, and lateral margins. The mesial sinus 
becomes gradually developed above the middle in full grown shells, 
and is very conspicuous towards the front, having the sides curving 
and rarely strongly defined. The false* area is not visible beneath the 



beak,. 

Dorsal valve regularly convex in young shells; becoming Vdevated - in 
the centre, and a mesial fold gradually developing* itself, tKl in old 
shells it becomes very conspicuous toAvards the front. The sides are 
pretty regularly convex, and curving towards tbc margins. 

•Surface marked by from thirty to forty simple Ioav rounded striae, which 
are obscure towards the beaks, but befioiue larger and more conspicuous 
towards the margin : these afo crossed by .fine close cozypwhtric lines 
of growth, and more distant imbricating lamellae. TBfo surface ordi- 
narily preserved is granulose ; but when perfect, it is covered by 
minute seta or spinu2.es, the btfses of which, remaining,, give the. papil- 
lose character. Entire shell structure punctate. .v.i 

The interior of the ventral valve sboAvs Iavo strong teeth, which are 
extended in low plates aldng the sides of the* rostral cavity to the mar- 
gins of the muscular area, c which is broad, ftabelliform,, and , soar^eljF 
defined on the front and lower lateral margins. ^ 
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The interior of the dorsal valve shows a strong deeply bilobed cardi- 
nal process, with the bases of slender crura; the teeth sockets are largo 
and deep '; there is a low median crest or septum, which is somewhat 
.strong -abovV but dies out about tine middle of the shell. In specimens 
which have uben cut to show the spires, these appendages are slender, 

with about ten or eleven turns on each side. 

• . 

.The proportions of length and -breadth are about as three to four. 
The largest specimen observed is a little more than three- fourths of an 
inch in length, by an inch and one-sixteenth in width ; while many of 
the specimens are loss than half these dimensions. A well-formed speci- 
men of about three-fourths of an inch in length by one inch, has a depth 
of nine-sixteenths of an inch. A very gibbous specimen measures three- 
eighths of an inch in length, nine-sixteenths in width, and half an inch 
in depth. 


The general aspect of this shell is similar to Y\ multi t int 'a; but (he form is 
usually less gibbous, tluj sinus more distinctly defined, and- the stria; arc 
essentially simple. It is distinguished external ty from Atuyi’a, by the gnumloso 
surface and punctate* character of the shell. 

This fossil is not abundant, though not exceedingly rare. It is principally 
restricted to t/ic western part of New-York, and has been found in Canada West. 



7 ~ . • 8 • a 10 

/ Pips. 7 & 6: 'IJiwaal and front views of a specimen. 

4 Ktaa. 9 & Ukyjt otvrior of the dorsal and ventral valves* 

Geological a^id lotoiilftivn. This species occurs on the shores of 

Canandaigua Ontario cfounty : at York and Moscow, hi* 

vlngston .county Genesee county, and at Jiighteon-tni lo 

crocks in* Erie West it oeArs near Widder station 
on the Grand Trntil»* rail way. ' v ;: * 


• I have received this of liouisville, collected from 

, the eoruiforoua limestonc. at the l’alls of ( lie Ohio t . 


The following figured in wood are illustrations of some of the typical spouios of 
Tfe^AtbsphtA, frotn the I^qwe^rlleldcrlu>rg gnfcp, described, yind hcreteforo 
given in the State Cabiuct Repoi-t.'* ^ 
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T*EMAT 08 l»iRA MULtlBTRUTA. 



Fion. 1 &, 2. Ventral and front views. # 

Fw. 3. Tho interior of a ventral valve filled with atony matter, and ground ao a* to show the spire# 




Fi<#.4. Trkwatompira perforate. The upper part c»T the shell enlarged, showing beak of ventral 
valve, perforation and triangular space below. ^ 

Fios. 5 fit 0. Tcrmatospiba costata. Dorsal and front views of a specimen. 


OEMS RhYNCIIOSPIRA (Hah.). 

In the third volume erf the Palaeontology of New- York (page 213), I 
suggested this name as a subgenus of Tuematosiura ; but subsequently, 
from certain peculiarities of hinge-structure, general forrft, etc., I was 
induced to propose it as a distinct genus. Although approaching the 
typical species of Retzia, I am not satisfied of the identity of the two ; 
and until we have better information regarding the latter genus, I pro- 
pose to place under Rhynchospiha those forms which are similar to R. 
for mosa of the Lower Helderburg group.* ' . 

Khyncliospira lepida. + 

' PLATE XLV. 

Rhynchosfiira fop id n : JJ itt., Thirteenth Beport ot* the State Cabinet, p. 83. I860. 

Shell small, broadly suboval, with the valves sube<$ually convex, and 
the heak of the ventral valve extended. 

# In ib« Sixteenth Report upon the State Cabinet of Natural Historypp.G3~&9 l I have diaewssett 
the relations of Rmu^ Thehatosp^a, Rhyachosjpira, with the materials at that time accessible 
tome. * » ■./i/v’ iV ’ i 
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Ventral valve broadly suboval, regularly convex, or with a scarcely 

perceptible mesial depression. The beak is much elevated above the 
opposite valve* gently arcuate* with the apex perforated,* and the 
space between it and the summit, of the dorsal valve closed by two 
convex det^dial plates -which are excavated on their inner and upper 
margins, forming an elongate oval perforation communicating above 
with the opening of the beak. * 

Dorsal valve often nearly as wide as long, moderately convex, with the 
greatest convexity a little above the centre. There is a slight, depres- 
sion along the middle in some individuals, but this is an obscure or 
inconstant feature. 

Surface marked by about, twenty-four (varying from 20 to 25) simple 
regular plications, which are gradually enlarged* towards the margins 
of the valve. On the dorsal valve, two or three of the central plica- 
tions are depressed, causing a slight sinus in front ; but there is no 
corresponding elevation on the opposite valve. The shell structure is 
punctate throughout. 

The interior structure is not known. 


I have referred this species to JR.hyxciiospii*a from its generally similar a pel 
to those of 'the Howor Ilolderberg group ; but the largo dcltidi.d plates and douhlo 
perforation have not been observed in those species; though in T. rertiro^frn, 
there are deltulial plates closing the space below the aph is! i'orunioii. It is sl id 
desirable to examine specimens for the presence of tlie ftpiroa or crura, as these an 
unknown. » 

The prevailing form of tho speoinnjns 'is that, described ; but rarely there occurs 
one that is tvpre elongated. The .species has t he general aspect of Itm .\chonkLi.a; 
but it i s readily distinguished by the narrow depression of two plications on tho 
dorsal valve, aml\y the punctate structure of # th© shell, as well as by the foranu i 
and dcltidiftl plates iivhcn these features arc preserved or exposed. 

Geoloyival formation and loculi tie*. In tite shales oj' "the Hamilton group, on 
the shore of Canandaigua lake, and near Jielloua, in Ontario county, New- York. 

RHYN CH QSPJR+& &OBILIS. • 

flhynchorpira nobilis : Haix, Thirteenth Report on tho State Cabinet, p. S3. 18r>0. 

• • 

A re-exajnmutiog of the specimens has left some doubt -regarding tho generic 
relations of this fossil, and the description is deferred to another part of tlio 
Volume. 
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Tins following figutfes are illustrations of one of the typical specie# of *itnYX. 
cnosi-iij v, from the Lower Ilcldcrbcig group. 


IlH YNCnOilTKA FOJIMOSA. 



I it 4 2 X r. « 


Fro. 1. Dorsal vlow, natural Fjo. 2. Interior of a valve* t show »ng the cart Hunt prcxxws, otft* 

Fto.il. Profile of figure 2, showing tin r<*nirvetl cardinal jjtocc’sw. 

Fiu. 4. The vent ml valve of t he? Mump species. 

Fro. 5. A longitudinal #%w.l Ion, showing the articulation of the valves, the origin of on o of the cl*« rjv^ 
the epire, etc. 

Ft*;, fl. The upper pn rt of two valves, showing the mode of articulation. 

• 

tiiKSlS Xrtl,R081*IRA* (Hall). 

Tins genua was proposed by me to include a few small species of foe- 
fiils which had heretofore been referred to SriRUER, Atbypa, Orthis, etc., 
but which do not possess the true characters of either. of these genera. 
Since wo know the peculiarities of its internal structure aryl the accom- 
panying exterior, together with the punctate texture, there is no longer 
any difficulty in recognising these shells among the other Braehiopoda. 

The following are the important characters of the genus, as determined 

from the examination of the species of the Niagara, Lower Helderberg 

* 

and Hamilton groups. 

Sukll depressed spheroidal or transversely elliptical, more or. less 
gibbous or ventricose, furnished with internal spircs^es^in SriRiFERA ; 
uinge-line shorter than the yridth of the shell; cardinal extremities 
rounded : valves subequal, articulating by teeth and sockets. Yehtral 
valve having the boa if slightly extended beyond the opposite valve, and 
beneath i t a t riangular depression or area, which “lias sometimes a 
shallow semispoonshaped form ; on each side of which, at the hasp, is a 
strong tooth. A narrow ridge or septum along the centre of the^inner 

* This genus waft Aral described in third volume 6f the 1‘alieontologjr oJF Ncw-Xodfc, j>. and 

is copied on pages 24 and 25 of the Twelfth Report on the State Cabinet. ./ . 
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fide of the valve often extends from beak to base. Dorsal valve 
furnished with a strong sputulate cardinal process, which,, rising verti- 
cally from the cardinal margin, is closely grasped at its base by the car- 
dinal teeth of the other valve ; and (hence bending abruptly upwards, 
and expanding.As projected into the cavity of the opposite beak, lying 
close upon the underside of the false area. This process is grooved or 
depressed in the centre of the upper side, so as to leave between it and 
the arch of the ventral beak a narrow space for the passage of a pedicle, 
a minute foramen being sometimes observed in the beak for its pro- 
trusion. From the sides of this process, above the junction of the teeth 
of the opposite val ve, and at the point where it bends upwards, originate 
the crural processes which support the spires. A deep cavity /unu-ath 
the cardinal process extends to the dorsal beak, where origi,>, a tos ;i Hi in 
elevated septum often extending to the base of the st f j}. Muscular 
impressions of the dorsal valve occupy a narrow aval space; those of 
the ventral valve broader, llabelliform. + 

Under this genus I have described N. renlricosa, N. elcgnns and N. concent riru tn>m ih» 
Lower II older berg N; pisiformis ( Or this pi sum, I*al. Vow York, Vol ii, p 4,">0) 

from the Niagara group ; an 1 N. *o nct/iun ( Atrypu concinna, Rep. o' (| u , JCourt I» j,j s _ 

trict of New- York; 1843, p. 200, f. 3), which are the species known lo. u „ ^ ,i i0 
of 1858. fc ‘ *° 

• Ahiclcospirn cmicinna. 

PLATE XIV. 

jltrypti rontinna fioologititl Honon Fo’irMi District New- York, p. 200, f. ft. ISlft. 

ucfeo*£fra rov'i ~ ru : JIm.l, Twelfth Kt port on the Stats Cabinet, p. 2o anJ j». 1 

Shell depressed subwpheroidal, nearly eiftmlar in outline, the width 
being usually a 'tittle greater than the length ; valves subequal. 
Ventral vaKp regularly convex, the greatest convexity a little above 
the midd’e^nd curving regularly to tl*e sides and front ; umbo pro- 
minent, tlio beak* neatly pointed andV incurved over the apex of the 
dorsal valve, leaving a space between^ which* sometimes exposes thtf 
’ . narrov/ area. There is usually a narrow depressed line from the beak 
to th{» base of the valve ; but this is sometimes partially absent, or so 
‘ faint, as hot to be readily observed. 
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Dousaj. valve reg&larlv convex, sometimes gibbous, becoming a little 
depressed towards the base, the greatest oonvexity being a little above 
the centre : there is usually a depressed line along the middle of the 
valve. The hinge-line is about one-third, and sometimes half as long 
as the width of the shell. 

Sen pack usually smooth or very finely papillose ; but incite perfect con- 
dition, it is covered by numerous fine seta which are matted together, 
and the interstices being filled with clay, it has a rough appearance ; 
while under a lens, these seta give a finely striate aspect. Beneath the 
fine papillose surface, the texture of the shell is minutely punctate. 
The interior of the ventral valve presents beneath the beak a low 
depress'd area, or false ’area, which is bordered on each side by a strong 
tooth. The muscular area is somewhat broad, flabelliform, with the 
margins lobe-/,' the oeclusor imprints in the centre are strongly marked 
elongate oval spots, arid there is a low median crest which often extends 
to near the front of lhe#hell. In the dqpsal valve there is a strong wide 
cardinal process, the inner face of which is mainly occupied by a broad 
oval pud for the mu° iilar attachment (see figure, Plate 45), extending in 
a narrow call os it into the cavity below. • . * 

The. ^ckets are deep, and margined by a strong callosity which 

. for*.ts the has*; of the process; and from thence proceed the crura and 
the slender spiral arms, which make about eleven or twelve turns in the 

larger individuals. The npiscular area is narrow, well defined, and lobed 

- - *' 

below; while the inner portions, nicked by the occlusor muscles, are 
, two sublinear spots. A slender crest extends along the middm of the 
impression. The interior of the shell is somewhat puntufos®* 

The figures given exhibit the Variations in size and proportions usually observed 
among large collections of specimeus. 

4 t • . 

Figure uti is a east from tho Schoharie grit. * 

Figures Hi anti 85 aro from the (Jonrfferoua limestone ; and th£ succeeding are .of 

Hamilton gi oup spocimons. * 

The hinge-line of the tw*j valves has been great^ enlarged, to show the pi'^ 81 dcactl*: 
Jtcti ; ami tho easts of both valves have been enlarged two diameters, to show the character 
nd form of the muscular imprest one. A . 





.... ' . ;’/>- ' *8t: 

faeaHtiesi This species is known in- the Schoharie 
in the Corniforods limestone at Tap ham’s 
' ££ in Hivingston comity, and at WilliamsviJlo In 

Falls ofthephio; aud in the Hamilton group, in the 

Seneca and Cayuga lakes, Caunn. 
FaviUon, Alexander, Darien, Hamburgh, 
»«d other localities Iri tho western part of the Stato of New- 

- sp«<5^Joaesi*^ of the internal oasts of this species from 
^ iw ; . the- Hamilton group of Hurdy county, Va*j and 
it likewise occurs near Cumberland, Maryland. 


Hot®. , In the arra ngement of the preceding genera of the Family Pwrikedi dao, 
havU followed wnat appeared to J»o the most iiatnml order; and since wo jiass 

&i<9riEu!Kjte»A to_ Srimif.EKi.NA and OrJiTiNv it is scarcely pos 
»il>le, frpm what wo know;to remqvc the Genas Tins# atosmka from the relation 
in iv^hif'h I hUveplacod it. The Genus or tSubgenns Kh\>.ohosj'IHA will ■ therefore 
follow, hnd all those forms referred to the Genus Rbtxia will come into tho samo 



sinUlar in all these. imd i rie presence of ait area or- false area may bo recognised 
,in : :nl^oc j^a^ aH of . thcin. ,, ,' ^ • 

p cnora Athybis, Meuista and Memtstkixa, -will bo 
tertherremovod^ while it nught appear that their relation 

eiq»o»t-a^ Spiirlfferfii.' I haVe followed this • i>r«lpr of 
the Genus A’rrtvfie, because I had so arranged the 
mafttor ind th^i>l^Jes;of theiTOJume l>efm i e having made the final studies of the 
;;.th«r:‘ ^foripdpi^ion of the atruotarc of the spires. It will bo seen, 
V' ; I|i'H^i|WnuxA are very nearly like those of SttsiroitA 

pfQpjeir', ;|*t)pt thsaic <Pf A&^k&i' show a wide* departure in the character of the 

i£^i: - jjing. t jepns JVlKms^jstAAin all its charac- 




^^bnld^ place itbefore Athyihs in- its relation to 


m 

v "j.-: 
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G EXITS ATIIYIUS (McCoy). 

Alhyri*, Met. Of, 1H41. Spiriger*, IVOamoifY, 1847.- 

6 ■ * 

Tub Genus Athykis was cstabUsbod in 1844 by Prof. McCoy, upon 
certain species separated from the TeKEBRAian,/® ; and when restricted 
according to the original types of that author, includes a very natural 
group of shells, hut which nevertheless possess many external features 
in common with the later established genera M grist a and '2 ^«uist.bi.la, 
and from which the species are distinguished by important internal 
characters. 

The shells of the genus are variable in form, boing* suhorbicular, 
transverse or elongate, subglobose or depressed, and sometimes suban- 
guhir. The typical species are depressed suhorbicular. The structure of 

the shell is fibrous; the surface in most species is strongly marked by 

* ... 

concentric strise, and some of them are strongly lamollose, with the 
lamell}n becoming fimbriate or pectinate, in this aspect, as well as in 
general form, these shells have a resemblance to some of the Spirifers 
with short area and rounded cardinal extremities. The surfaces are 
sometimes* indistinctly radiatingly striated; but these stria? are usually 
subordinate to the concentric stria? or lines of growth; and it may be 
doubtful whether any welt, authenticated, species of the genus, has Con- 
spicuous radiating stria? Or costas. • • . ^ 

The apex of the ventral valve is usually or perhaps always perforated 
bv a rounded foramen, the lower side of which is forhitfd by the umbo of 
the opposite valve. When the valves are separated, this foramen eortimu- 
nientes with a triangular space* which opent^nto the math cavity of f the 
valve. This triangular fissure, •which in older, shells w 'usually occupied 
by the beak of the opposite valve, lias at some time during the animal’s 
life been closed by dcltiditvl plates, 

The dorsal valve is furnished with a strong cardinal process,, the 
c< litre of which is often depressed and spoon-shaped, hut sonietimes thick** 
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encd and convex. The crura proceed from each side*of this plate ante-' 
■ riorly ; trltile the posterior and lateral margins- become more or less 
thickened, or elevated into ridges bordering the teeth-sockcts. 

The muscular area is some what variable in form; but in the ventral 
valve it is ovaj or ovate, more or less flabelliform. The oc«dusor mus- 
culo* impH&tfr^j^iuarked'upoh the shell, and 'upon the cast, by a narrow 
elongate scar ; while the divaricator muscles occupy a wider space on 
each side, and are usually strongly striated. In the dorsal valve the 
muscular area is narrow, and often divided by a low longitudinal crest 
or septum. The area outside of the muscular scars is papillose or papil- 
lose-striate, and often beautifully marked by vascular impressions. The 
spires are complicated by intermediate lamella?. 

The European species of A rimus ( A. pectinifcru, A. roissyi and J. con- 
centrica ), as shown by Woodward, Davidson and others, have tlio spire* 
complicated by accessary lamella?, which, rising from the connecting loop, 
are intercalated between the first and second turns of the normal 
lamella?, arid have their extremities free. 

Although the presence of spires has been long known in the American 
species, I believe no one has hitherto shown their analogy with the. 
European forms. In the determination of our species, however, and (heir 
relations vvitU MBtttfrrELLAj it became necessary to make a careful study 
of All the internal characters upon which generic and specific distinctions 
might he founded; but since all the speeimeips were essentially solid, it 
ha? been a labor of no little difficulty to determine accurately the true, 
character ^ of these internal appendages. By carefully cutting down speei- 
mene of; 4< sptrtftfipdes, vrhi$h i& very similar to the A. concentrica of 
Europe, - thy disposition of the spiral latn6 lias has been found as shown 
hi the following diagram, which represents only the central portion 

/ ■ ijp ■ # • • . 

of the spirals to tl^e end of the first volution. 
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AxKYiUH ftPJSUr'fEAOIDiKfl* 



Contrat portion of U to eptred.+ 


The origin of the crura, or point of attachment to the "hinge-plate, is 
indicated in the figure at a, from which the two lamellae proceed for a 
short distance in a nearly direct line forward, but are soon bent upwards 
aud recurved upon themselves as shown in the figure at b, whence they 
are. again bent downwards into the .cavity of the dorsal valve; From this 
point the lame Dos follow very nearly a direction parallel to the external 
contour of the sb 51, being tho exterior bands indicated by the dotted 
lines to c. Further on, these become expanded and send oft' from each one 
a projecting process at d, and thence are united in a solid plate at e, 
forming the loop which connects the two parts of the spiral arras. It will 
also be observed that the. lam el lee are twisted, the exterior part at d 
becoming the interior at the point of junction of the two parts. This 
plate, formed by the junction of the hunellso, is sharply bent oackwards 
almost in tho plane of the longitudinal axis of the ehejjiy tind tboimC 

ing nearly at right angles, betfumes . bifurcated at /.giving origin to the 

’ . ' • 

accessary lamella? g, which ar® recurved in a plane essentially parallel 
to the iirst relation of the spire, and coalesce with it at the : po'iixtB-indi- 
exited by the dotted lines Ji, thus acting as an additional snpj>prt fo th0 

# 1 am indebted to the rare utecdiaiiicft'l ^ytf And. ftrtistic of Wnn’KiiKi^h fbr 

Up; preparation of s^emwnH iiluhtnvU vc ofUm-aud another 'gpecfc&o^ i^b : 

spires of Mkki$vku*a, etc* ’• '*■ ' ’ 
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‘h primary lamella) of the spire in its first volution.* The lamella) are 
represented as cut away at i, showing l»ut a single volution. The remain- 
ing portions of the spires consist of simple volut ions arranged in a conical 


Atliyris spirlferoldes. 

PLATE XL VI. 

TerchraluJ a spiriferoidcs ; Hatch, Amwlcau Journal of Science, Vol.xxi, p. j fifth 

c< ** Xu. Goo I, Text Book, p. hi. 18ft2. 

Jttrypa concentric a : Honrad, A urmol Report on f\J, 'New-Vork, pp. Ill, 112. 18,18. 

<tf *' Hall, Report on Fourth Gobi. district New- York, p. 108 f. 5, JS43, 

Spirlgcra apiriferoide* : (Raton, sp.) , Hall in Tenth Report on the fttato Cabinet, p { f»ft. 1857. 

? Tcrehnitula concentric a : Von Bt oh, Itatwr TorehmuJit, T. 108, Berlin, 1.8ft 1. Mem. Soc. Gcol. France. 
Vol.iif, p.214. 18ft 9. 

Kpirtgcca concentric* : BrjuUHr;*, Canadian Jour. 1801, and Geology of Canada. 1 S'-ft. 

Shell varying from transversely oval to suhorbieular and sometimes 
subquad rate, depressed or subgloho.se, more or less deeply sinuate on 
the ventral side, with a corresponding elevation cm the; dorsal side : 
hinge-line short; the cardinal extremities rounded. 

Ventral valve moderately gibbous, often regularly convex above the 
middle, and becoming deeply sinuate towards the front, which is fre- 
quently ' abruptly elevated, flattened or a little concave towards the 
cardinal extremities in the wider specimens : umbo gibbous, the beak 
incurved, and often directed in a line nearly rectangular to the plane 
of the longitudinal axis, and covering the umbo of the opposite valve ; 
apex perforate. t 

• Dorsal valvo gibbous, much more. convex than the opposite valve; umbo 
prominent, outline regularly convex ‘above the middle and curving 

* Although expressing n<* '. doubt regarding the mve&tigat Ions of lb vopenn specie 1 * w hk-h Iihm* sho wn 
the free toruunatiou of 8he Accessary lamella), it stotas tome morn natural ami as serving & practical 
purpose in the economy of tlio animal, to have them attached to the primary buried ho of l ho spires for 

the purposes of support and strength. It should not. be forgotten, bow-over, that the accessary Jiumdlae 
l^ve very slender near "thoir point of jtuicfton, awlmry be easily Separated or broken, unrt ib requires 
tlio. greatest caution to preserve thorn entire. In specimens >'bero these fcppemhi^cs arc exposed fr om 
tutiufol eatfsos, tho chances would be much agatast ^ their pi eIJrvAtion entire. , 


form. 
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abruptly b> the slides. : the usually undefined mesial fold becomes 
visible below the middle of the valve, and usually very conspicuous 
towards the front, which is abruptly elevated. 

y<:;k marked by concentric lines of growth, .and the lamella* often. 

' extending and closely imbricated; line interrupted and scarcely .-dis- 
tinct radiating stria** which appear like ducts within tbfe substance of 
the shell, mark the surface in many specimens. The upper part of the 
shell is sometimes .nearly free from imbricating lamella*, but they 
become crowded towards the front. 

The interior of the ventral valve shows two strong teeth at- the base 
of the foramen, extending in strong plates to the base of the rostral 
cavity, which is distinctly hollowed out tor the reception of the pedicle. 
The muscular impressions begin just at the base of the rostral cavity, 
and continue to a little boiow the middle of the length of the valve, as 
shown in fig. 27. These features are impressed upon the cast, as shown in 
figures 2U and- ’50 ; and the surfaces outside the muscular impression are 
ult on beautifully and variously marked by vascular impressions which 
are numerously ramified towards the margin, as shown in figure 30. 
This character is often more extreme, and the ramifications' are at least 
twice as numerous »»* in this figure; a feature more faintly shown in the 
lower part, of figure 20. 

The interior of. the dorsal valve is furnished with h strong cardinal 
process, the centre of whiph is often depressed and somewhat spoon- 
shaped, but frequently thickened : it is bounded posteriorly by elevated 
socket-margins, and the qrural bases diverge from either side of the 

• • mm-, - 

anterior portion. The muscular impression Is narrow^ elliptical, find- 
divided by a low median crest. "These, features are shown in figure 2ff>; 
and the - reverse or impression well preserved in figure 28, which is a 
east of the interior of another dorsal valve. » 

, C .0 

The internal spires a.r<$ often well preserved, and show ahopt fif- 
teen turns : the two bands are connected at apointalwmt h^lf the length 
of the shell from their c«min?cneeBi.6ht,.. *1bi^ - iNMi 
manner showp in the illustration given, and 
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From this loop on the ventral side there is a biffireai ion, from which 
proceed accessary lamella* which are intercalated between the first and 
second turns of the spire, as shown in tlie illustration under the generic 
description. 

The on Plate 40 present the principal varieties in form known to me in 

the 'Hamilton g^nup. The young indiv iduals in ibis fiummiim me usually jm-M v 
aymmotrical, asjsmkv.u in figure o. They Are generally net strongly Lunellose. hut 
sometimes require this diameter before attaining their full si.ov as shown i 1 1 figures 
0, 7 am? 10. 

In figure 8 we have an extremely oblate form, when* the width is much givnier 
than the length: and figure 9 shews a snbcpindrato regular form. \Veh:»> undur 
extremes in figures I I and 12, when* the iir.sl is a little longer than wuk; and the 
second, having the same length, bus a much greater width and less d.pih The.*.u 
figures illustrate the extremes of to up among Jho young and hall yvuwn indivi- 
duals; while the full grown specimens of the oblate iV-rm are shown in figure* 
13 and U. 

Figures 15-19 illustrate the larger or apparently fuM grown forms of mode- 
rate gibbosity ; while figures 2U -24 are of the more gibbous form*. Since these 
varieties of form occur in the same localities, both being quite common, it is pos- 
sible that they may indicate sexual diilbrciices. 

Figure 25 is an extremely large form of moderate convexity and closely bone I 
lose surface. A 

The casts present equally great extremes in form and proportions : and the 
muscular and other interior markings are subject to slight vernation. 

The dimensions of this shell vary, from specimens much sum i lor than figure -i 
and having n length of a quarter of an inch, to those having a length ot about 20 
lines with a width of 22 linos* while the depth isMess than lu lines, or about ihc 
same as that of figures 22 and 23. , 

After an examination of many hundreds of specimens, showing all the extremes 
of form and character, X can find no means of spT!PfTi.o distinction among them. 

I have heretofin’o expressed an opinion that this species is dbfuu t tiora th 
Aikyri# 'cmttxttjHea of Europe, judging from the more straight hiiigodin and lc .s 
prominent beak of the ventral valve, as weli»ns that thy greatest breadth is above 
the middle of the slndl, In the European species also, according to figures arid 
specimens, the ventral valve is always proportionally a little more convex, than m 
■ the American, specimens. I have scarcely seen any illustration ot the interior of 
Europeitn spccituens^ but the cast of a dorsal valve triven by Air. 1>avi/jsux in Ins 
jijfonogrtipb of ^British Devonian jiraehiopoda shows a comparatively narrower 
arid more elongate muscular area, a form not approached in ur.y degree by th© 
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numerous easts in my collection. Mr. t>AViri(!<>N says : “No defined septum H 
“ observable iu this [ the dorsal j valve, but a rnd i mentary mesial ridge divides 
" the quadruple impressions' of the adductor.’' In the “V mitral valve the dontaV 
*' plates are tolerably developed ; while the adductor leaves a small oval 'sear 
“ towards the middle of the valves, and which scar is separated info two parts by 
“ a miuuto mesial elevation, under and outside df which aro seentho laj-ge imprhs- 
“ sions of the diVarieatbr muscle.” ‘- ''S ' v 

In our specimens there is a thin defined septum in the dofiSm valvo, reaching 
trow the apex for more than half the. length of the shell; and in fly? ventral valve 
the dental plates arc rather strongly developed, while the lower margin of the' 
adductor impression is considerably above the middle. These differences, there- 
fore, do not serve to change the opinion already expressed, and . 1 shall retain for 
the present the name originally proposed, by Eatoit ; more especially siiico it has 
priority iu point of time. 

The JL com mlrim is a characteristic fossil of the Upper Devonian strata of 
Europe, but Mr. Payidron . remarks that it is not very coinnion in flreat Britain ; 
and lie says lie has not seen it from the Middle Devonian of.BVwton and Qgwell 
in Devonshire, wheucc it has been cited by Mr. Mourns in life Catalogue -" which 
would leave ns to infer that it is not: common in that position. Qur species begins 
its existence at the epoch of the CormferoUw limestone, and. is abundant viu the 
Hamilton group, but I do not know of its oocurrenco in the Chemung gi-oup. It 
must rank, therefore, rather as a Bower than an Upperpovonjan species in 
America. . v V 

(*oologic«l formalitfota and localities. This species occurs in the Corniferoits 
limestone in Albany and Schoharie counties, and rarely in th© same rbck§ iirtho 
•western part of the State. It is common in the Hamilton group, along : Cayuga, 
lake, and at localities e#»st of that line, though more often occUrriyg nk part ia l 
casts. It is likewise common oh the tlairos of Seneca juul Canandaigua lakes, in 
tho Genesee. \ alley at several localities, at JDavien, Hamburgh and- EightOcmnuIe 
creek, being more abundant iu tho latter place than any other 
me. It occurs at iViddcr station and Bosanquct Jn Uanada We^ in the Oam»:pO$*' J 
tion. It likewise occurs In Pennsylvania, Maryland anff Virgiylaj priiiofpally, how*, 
ever, in the condition of casts of the interior. From 
received ^pocimens from Mr. Ajsmmws. a#’ wel l .as tVomthiei cbBe^t|oi^'’of 
P. Wmr*ier.i> ; «ml 1 am indebted .tOi 

a few specimens retaining lhmfchidr r ^miIftrity'’^utt||# ; >Y&x 
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Atlmis vitlata. 

PLATE XL VI : Pros. 1-4. 

dthyrisvittatvT r TIai j. ; Thirteenth Report oti the State Cabinet, p. 80. 

Compare JUky) is corn c.ntr tea, A tpiri/nroidcs* vir 

Slist-L ovate-*dbquadrate, gibbous, with the mesial fold and sinus distinct; 

: front conspicuously sinuate : hinge-line short : cardinal extremities 
'rounded. 

Ventral valve gibbous above, more convex than the dorsal : umbo pro- 
minent- ; the Leak incurved and truncated in the plane of the longitu- 
dinal axis by a round foramen, curving very abruptly to the. cardinal 
and card.ino-hit.eral margins ; the centre marked by a well -defined 
mesial, sinus, which is continued nearly or quite to the beak, and 
becoming much deeper and sub. angularly margined towards the front. 
Dorsal valve a. little less gibbous than the ventral, sides regularly curv- 
ing; the middle of the upper part distinctly prominent, and developed 
below in a strong mesial fold which is abruptly elevated in front. 
Surface marked by regularly imbricating la me Hose lines of growth, 
which* on the better preserved surfaces, are finely erennhite on their 
edges, and the intermediate spaces striate. 

Interiorly the spires of this form, in tfieir first volution and 'in the 
accessary lamolhe, are quite distinct from those of A. spin/ rr nidus. The 
accompanying figure is an illustration of the first volution of the spires, 
with the accessary lamella:. 


At n y u i a v itt ata . - 9 




$90 


PALEONTOLOGY OF NEW- YORK; 

The base* of tUo .oritra are shown at a. and tlu.so projecting a ghort di*t?mce for* 
ward inakr a somcwlmt abrupt ret ral curve, turning hack in *tho direction indicated 
by lit • doited linos b ; mid thence descending into the cavity of the dorsal valve, 
follow os*< id hilly the curvature of its outline, ms indicated at c. to a point anterior 
to tin middle of the length of the spiral curve. Here the branches of the loop are 
givcu off at tl ; ami these projecting vertically into the cavity, are turned abruptly 
forward, and beyond the dotted line, form a solid pointed plate which projects fur 
towards the anterior limits of the spire&. at e- The posterior pmtions are produced 
back wards, and gradually ascending, continue parallel and in close proximity ns far 
u*f. where they diverge, sending oft* a fillet on each hide which at <j assumes 
the curvature of the normal hmiolke of the spire, following the same course 
into tho cavity of the valve, and extending forward to the origin of the 
process forming the loop, they are united to the proper spiral lanielhe at /*, which 
then continue simple as shown in their extension to /. 

I had original iy united 1 his form of Arinins with A. x[*r if ironies of the Hamilton 
gs’oup, regarding it only as a \ aviely due to physical and geographical influences; 
but wlnn the internal nurture presents such wide diflerences I can scureoly 
reconcile it with specific ideiU'iy, if the distinction of species is to be preserved 
upon an\ ground except that of arbitrary authority. In the examples before ns, if 
we admit such external and internal variations as incident to the species, it seeing 
to me very diflh ult b> say where these variations may end, and character^ of true 
specilic importance begin. At the present time 1 am not prepared^ to regard this 
wide dep.-wfurc in the features of important internal organs as one of variety merely ; 
and while the external diffidences alone might not have been a sufficient reason 
for specific distinction, I must regard them when thus combined, as entitled to this 
consideration. I’ n fortunately the condition of the specimens is such as to afford 
only rare opportunUios of studying the inferior. 

The iigures given ( PL 4 6, figs. 1 - 1) illustrate the general form and character 
of the species us it occurs at the Falls of #the . Ohio. A farther comparison with 
specimens from Iowa, which T have described as A. viitata^ reveals no external 
difleix-nccs' beyond the smaller size of tho last named species. Under those circitin- 

auces 1 prefer to refer the present, o «e to the speeica already described, than to 
add another name to the list of species. Tho specimens under examination present 
many external character* in conmdh with some of the European varieties of A. 

ronctnl ri<n . . . 

• •. A 

Geological formatiom* am l localities. Tho original specimens upon "which A. 
vittala was iuuu.lc<l wore from Iowa city, in rocks of tho ago of. tho Hamilton 
group, ami it occurs likewise af New-ButTuIo in the snipe geological lioriztou. The 
species of the form ligured on ^hito 4 G Occurs in the Cormferous limestone at the 
Falla of the Ohio, at. Oharleston-laiidiug and other places. 
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Atlijris cora. 

PLATE XLVIT. 

•flhyrin for a .* IIali, Thirteenth Report on the Cabinet, p 04. ]sr»0. 

Swklx. depressed suborbicular or transversely broad-ell ipf deal, moderately 
gibbous j val'aes subequal ly convex. 

Ventral valve sotmnvTiat more elevated than the dorsal, gibbous upon 
the umbo and much elevated above the opposite valve f apex incurv'd ; 
outline regularly curving to the cardinal and lateral margins: mesial 
sinus more or less strongly defined, sometimes shallow and sometimes 
• subangularly depressed and reaching nearly or quite to the beak. 
Porsal valve aii.ttle less elevated than the opposite, regularly convex 
and curving to the margins : the mesial fold is moderate iy elevated, 
sometimes rather abruptly defined at its margins, and flattened or a 
little concave tbove. Surface marked by fine concentric lines of growth 
and a few stronger parallel ridges or undulations. 

.The specimens are in the condition of partial casts, or with the .--hell 
partially exfoliated, so that the original exterior is not fully known. Tn 
these specimens, when the shell is exfoliated, there is a depressed lino 
marking the centre of the mesial fold, and in some specimens this fea- 
ture occurs without any appreciable elevation. Ho far as can be observed, 
the muscular impressions in the ventral valve are proportionally more 
expanded than in the A. spiriferoid vs, and thosfe of the dorsal valve wider. 
The vascular impressions are sometimes very finely preserved hemal h 
the inner lamina) of the shell, arid the -s mafiaae of the east is strongly 
papillose. ° 

In a very symmetrical specimen, the propoi lions of length and width 
of the dorsal valve, are as eleven t j fiftedh, and the- length of the ventral 
valve of the sama individual is a little more than twelve. The greatest 
width of specimens is about of an inch. * 

This species differs from the A. spiri/'eroidas injtho character of tliivmc.- iat fold 
and sinus, in the proportional greater convexity of the ventral valve and greater 
elevation of the limbo ; and there are probably oflior differences vihieh would ho 
"'discovered in the perfect exterior, or in tlio entire muscular impressions. 
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Tlie G^uros 1—7 of Plato X r, V i r illustrate the general features of this species. 

(ieoloytral formation am] locality* In the I Jamil loir group at Delphi/Ncw-Ydrk^ 
/V single specimen from the Chemung group is umlistinguishublo from those of 
the Hamilton group. 

Atliyris angelica. 

PLATE XLVU. 

AlhyrU angelica : Hai*!*, Fourteenth Report on tbvs State Cabinet, p.. 1W. 1861. 

Shell ovoid, gibbous, transverse or elongate ; proportions of length and 
width variable, the prevailing form longer than wide ; deeply sinuate, 
with the beak very prominent ; hinge-line short. 

Ventral valve gibbous, most convex above the middle ; mesial sinus 
usually extending nearly to the beak, becoming abruptly and deeply 
depressed below the middle, and 'much expanded towards the front of 
the shell ; lateral portions of the valve gibbous, and abruptly curving 
towards the margins ; beak much elevated and curved over the umbo 
of the dorsal valve. 

Dorsal valve much shorter than the opposite, gibbous, transverse or as 
long as wide ; the mesial fold usually not conspicuous above the lower 
third of the valve : in the upper part t he surface is a little more gibbous, 
and the stria* along this part are more straight or a little curved back- 
wards, indicating the form during the successive stages of growth.. 
Surface marked by regular equidistant imbricating lamellae or laflielli- 
form stria?; the edges of which in* perfect specimens are projecting - 
and slightly crenulatfB^^Tlfeee latnelb© are marked by short, inter- 
rupted radiating stria*, as sl\ow n in figure 20. * - 

The interior of the ventral valve shows a semicircular perforation at 
the apex, opening on the lower side to a triangular fissure. The teeth are 
strong, and continued in plates* to the base ' of the rostral c&vity. 
The adductor im prints are strortgly marked just below the rostral cavity, 
and the divan cator imjirifits occupy an ov^ate space below anti on ehch; 
side. Surface of cast, adjacent to the muscular imprints, strongly 
papillose. • * " , 
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The muscular imprints of the dorsal valve are well preserved in 
any specimens in my collection. There is a slender longitudinal septum 
textending from the beak for one-half the length of the valve. 

This species is distinguished ir<mi the others hero described by tin* great ine- 
quality of the valves, and by (he lximolIo.se stri;e which are not unlike those of A 
viltata in the Hamilton group of the west. The specimens are for the most part 
poorly preserved, and occur as single values which are usually partially exfoliated. 
Ca.stsv.of the interioT^lPU^ol uijfrequent, but the material is usually too coarse to 
preserve the finer markings. 

.The figures 0 — 13 of Pluto XLVII illustrate the general characters presented hy this spe- 
cks from Hcvorai localities in Allogany and Cattaraugus counties. Figure 14 is the east of 
a small ventral valve. 

Figure 15 is the east of an elongate form of the ventral valve. Figures It? -19 are illus- 
trations of the east of a gibbous form from the arenaceous beds in Cattaraugus county. 

There may, perhaps, bo some doubt whether this species will prove a true A thy* is. 

■ Qzofoyiw.il formation arid lovaHtip*. This species h« Known to mo only in the 
Chemung group. Tt occurs in the Genesee valley at Philipsburgh and KockviJle, 
All eg any county : near Great-valley, Randolph and Cadiz in Cattaraugus county ; 
aiid at Mcadvillc in Pennsylvania. 


9 Athyris ? polita. 

PLATE XLVlf 

Jltrypc polita : Halt.-, Report on Fourth (Jeologleftl I 'ist N . V. Tal>!>;s of Orjruuio Remains, No. ‘' r>, 
fig. 6. ISIS. 

Shull subglobose or short ovoid, more gibbous in the upper pari, with a 
distinct mesial fold and sinus. » * 

Ventral valve scarcely more gibbous than the dorsal, the greatest gib- 
bosity above the middle, flattened ncaj* tjiejsoak ami at about one-third 
the length bottoming depressed in an undefined sinus which expands 
and becomes deeper towards the front ; beak clos dy incurved over 
the umbo of the opposite valve and perforated at the apex. 

Dorsal valve wyth its greatest gibbosity a little above the middle, and 
flattened in the ^centre, curving abruptly to the beak dud lateral mar- 
gins; a broad mesial fold becoming deflnpd at about one-third the 
length jfrdla the ape??, flattened above, and very little elevated at the 
sides'. . .* ' • 
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SirnFAf.'K, in well preserved specimens, marked by liue close concentric 
strife, with indistinct radiating stria) j the concentric stria) sometimes 
crowded together in folds or ridges. 

A gutta-percha impression from a mould of apparently the same spe- 
cies, and from which the natural cast, figures 27 and 28, was taken, is 
distinctly rndiatingly striate, as shown in figure 30. 

The cast of the ventral valve preserves cvi deno te r« *wiodern telv strong 
teeth with dental plates reaching to the bottom of the rostral cavity, 
where they arc distinctly limited. The muscular area is only moderately 
impressed, and the adductor imprints are cord i form : the surrounding 
surface is papillose above and striate below. 

In the dorsal valve the muscular imprints are elongate, situated .about 
the centre of the valve, and separated by a median septum. The surface 
of the cast is more or less papillose-striate. In some of the casts the 
muscular imprints and septum are scarcely visible, but the latter, when 
entirely preserved, has extended below the middle of the length of the 
valve. 

Tiiis is a shorter and more rotund species than cither of those described, and 
maintains ii« proportion 1 * pretty uniformly. The sum Host specimenfiiieosured has 
ii length of four linos and a half, and the original specimen figured (tigs. 23 — JJ6, 
pi. 47 ) has a length of eleven sixteenths of an inch, with a width which is scarcely 
less, and the depth is seven-sixteenths of an inch. A single ventral valve mea- 
sures a little more than three-fourths of an inch in length. 

Figures 21 - 2<> illustrate typical forms of this species. Figaro 31 is a cast of the dorsal 
valve ; and figures 27 — 20 are dorsal, ventral and cardinal views of a well marked specimen, 
which, however, lias not. its diameters very strongly defined on the dorsal side. 

The cto-t illustrating the interior characters, together with the gutta-percha 
impression from the uiouldHSF^he same, have so much the general aspect and 
proportions of the A -polifa Hint ,1 have hesitated to separate them. A11 the 
original specimens of _J. poh'Ui are more or less exfoliated, though apparently 
very nearly entire, but novje of tlicirf give indications of continuous radiating strise. 
Ah hough the striated surface is a departure from the prevailing surface characters 
of Anirms, the cast does not.prcseut any features incompatible with a species of 
that j^enus. - 

(SeologicaJ formation, and iov&iities. This species occurs in the Cheniuhg group 
at Jasper, Steuben county ; at^Randolfih and Albion, Caltaradgusconnty,fUMl 
other places itf this group in Southwestern New-York. v ,..-v 
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Genus Mekistf.ua* ( H vr.i, ). 


This genus was. desor-il>p«3. in the Thirteenth Report on the State 
Cabinet in 1 HOP. Joy shells which hful heretofore been inckulrd under 
the genus Atiiyius . and subsequently under Mimusta. J)i tiering from 
Atiivuis, they possess the general external form and characters o! Micuista , 
but have not the internal septum so characteristic ot the latter genes. f 


* See note on page 21)7. 

fin discussing tho relations of this group of shells with Atiomus and Mkiusta. above oiled. 1 
have made t lie following observations : 

Among the fossils referred for many yours to Tehv.hr vrrr. a. Atrvim, ct<\, European anthers have 
separated the Gcunra Annum aiul Mf-hista; shells . whioh have hmn> f ehar.v : evs in comn.r;i, ami 
which were indeed at first united under S in it m era or Atii y it is, until i:i l ^ ihe ( Meiuvjvv iui-i 

proposed by Prof. Sites*?. Tn iny later studios of the Ilrachiopoda of the Aineriean pahro^oio stint.i, 

I have referred to the flcnus Atiitbis certain six;oie.s which have a Kubglohosc <»»■ ovoid lorm, with 
lamellose surface*, and without, or with scarcely perceptible radiating sdrim; w hile other foirny, which 
are less distinctly hnuelloso and always more or less dts*mci.1y rauiatiugly ••■trial'.* with line concent) ic 
lines of growth, I have referred to the Clou us MeuJoTV. Many of the latter have the general form and 
surface chanfcte^s of JWerisla (yltrypa) (amnia, Dalm an, but are loss v out ri-osc ; they r.»l ha\t nomi- 
nal spires, and wh^n perfect, Um beaks appear to be iir.pcrfcirate. 'I 'ho radiating utriw^ ihouj'h \ isthle 
in well preserved specimens, are still more conspicuous in the partially ex inhaled shell. ■ An/pa tu ni'la 
of Dajlman is cited by Davihs^’N as one of the types of the Gonna Mriusr v. 

I proposed lost year (Twelfth Report on the State Cabinet} a separation of certain MVri>ta,-hke 
forms, under the name Cam a hut at, on account of the presence of an an Yung transverse septum in the 
ventral valve. fchtbsefpiently, a more careful consideration of the eliurAvtoi* ot Mkuista as viven by 
Mr. i)Avii)S( 7 Nr, and an inspection of his llgures, have shown Joe that tics arching septum, in its at leiui' 
aiion towards the beak, is identical with the jdiocliftcr process described as l*eh>ng!ug to the. Genus 
Mkuista. An examination of numerous specimens of different species of those which l have ider red 
to thd Geinj$ Mriusta, shows no evidence of this proves? offsc*jpWfiri ; and the deep uuiM iiluf iinpres- 
sion .below the rostral cavity, and the thickening of this part of the shell, are chaiaeters incompatible 
with the existence of the septum. Moreover I conceive "that this arching septum, or the extension <A 
'the shoplifter process into the cavity of tho valve, would produce such a modification of the *< ft par la 
of the animal that the inhabitants of these shells werf genericnbymlfadinot how those ol the taige 
uninterrupted cavity of tho shells which I have heretofore referred to M&iusta. 

In order, if jvo&sible, ?<> roach a solution of tho" question, I have had the shell removed from ;* sobvl 
specimen of M.- tumid* ( (tom Dudley, England), which is one of the types of the genu*, ami there is 
certainly no evidence of the septum or sliocliftcr process, bnt^on # the contrary, the presence ««t all the 
characters marking the American species which I liave referred to Mkhista in A ol id, I*ah New- Fork. 
At the same time, the.-JV#5srwf» (Terthrntuta ) scalpmm of B^RAXOK [M, htretdea of TImuianoi;, or 
Jfcf. 9*tiprum of Roman J, in tho most solid of tho specimens which I possess, Tcadily reveal* the 
presence of the septum. 
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The shells of this genus are oval, ovoid or suborb icular, elongate or 

rarely transverse? valves unequally convex, with or without a median 

fold or sinus ; beak of the ventral valve, often with a circular fora* 

men, and incurved over the umbo of the dorsal valve. Area none: valves 

articulating by teeth and sockets ; surface smooth, or with fine concen- 

> 

trie lines of growth, and with very line, indistinct or obsolete, radiating 
stri:e. 


Since thin sluxlifitcr process, or septum, was originally described hy Prof. Slb&s as characteristic 
of his (Jonus MtfftisTA, and the species designated by him ns the ty pcs of this •genius (the Jlf. sralpi'vm, 
J\f. hrrnilta of Bajiranuk) “ do possess this feature, the genua must be retained for the species 
44 with the shoelifltor process. ” 

It would appear, therefore, that the (boms Oa w a proposed 1 > 3 ' me in the preceding Report, 
possesses characters identical with Mkrista as originally described by Scks.s, hut which have lieoa 
overlooked to somo extent in oonfc>c«juei»ee of the reference to -11. lumuta as a typical form of the ge nus. 
* * # # At the sjudc time., as the tumid*/ of Dalm ak, an English ami Swedish species, in 

'common with numerous well- marked forms in our Silurian and Devonian strata, do not possess this 
feature, we can no longer, with propriety, refer them to that genus. 

With this resti'iclinii, the Mrm.: r.;: proper consist of smooth, ovoid, circular- or transverse shells, 
wdth usually a conspicuous sinus upon the ventral valve, and a corresponding wide, often undefined, 
mesial fold or elevation upon the dorsal valve ; the lunge articulation being not very different from that 
of Avu Yitia, to which they arc allied. 

The ihuumrof ihe ventral valve, however, is strongly distinctive; and the septum or shoeliftor 
process is not unfreqmntly .shown in the cleavage of the bonk of that valve, in solid specimens, where 


the interior is inaccessible. 


The form ? which I have regarded as Mkat.sta arc similar to those above ; but iusleud of this sep- 
tum, or shoddier process, they have n deeply marked hiangular muscular area just below the rostral 
cavity of the ventral valve, which is bordered on the anterior side by at CidhxUy of the shell, and on 
the 1 wo other sides hy the strong dental In me J be. This feature is not- conspicuous in ATUYUlfc : the 
dental lamella' -in that, genus are shorter and less strong, and the form of the. muscular impression i& 
ditferont. The dorsal valve of those shells now under consideration has u longitudinal median septum ; 
a feat ure which is obsolete, or partially obsolete, in r the species of Antrum. In the f * am Amort , or 
Hi*. 11 1 st a proper, the exterior of the ventral valve sometimes shows what apjjcar tt> lie two diverging 
sop to, somewhat similar to tliose^HT tile horsul valve of Puktamehv** which arc the margins of the. 
shoclifler process, r, * v ' : 


The Merist id begin their existence, so far as we know, in the rocks of the Clinton group ; and in 
this and tlie Niagara group there are several species, while they* are more numerous in the Lower 
Heidelberg group : they occm*’Ukowise in \hn Tapper II elder berg rocks, and in the Hamilton group. 
Mv.i 'STA proper, so fur us wo know, appears first in tho Lower Ilclderberg period, while Arny Ria ls 
known in two species for the first time in the Hamilton group [also in Upptr HeMcrberg group J. ^ 
Restricting, there fine, the signification of the Genus Ml#Ht»rA^to Kiieh. jRurrhSj as WCreoriginally 
includ 'd by Prof. Sue.-.s under tlui| name, it becomes neees^ry to designate those specie* ofdikiiaf 
form, hut without the peculiar appendage of the ventral valve, by another genorio term ; ami twould 
therefore suggest the name Mb marts JMfcV propweSf^hjr me hiat ycar.J - * r 

0 % 1 . . ' . " ' ' ,v. 

t Twelfth TUport on th« State Cahin^b p>-Y 9 «- .’-‘V. 
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genus mebistella. 

The ioteriolt’of. the dorsal valve is marked by the presence of a strong 
hinge-plate nr process ; and from the base of tins proceeds a 

thin longitud inal sep^um, Which often extends for half the length of the 
valve. • /- 

The interior of the; ventral valve shows a triangular fissure below the 
heak, which joins o^semfeiscular perforation at the apex. At the >>ase of 
this fissure are tvvS'Whtsng teeth, which extend in thickened or slender 
plates to the bottom of the cavity, and curve, around the upper part of 
the muscular area, which is broadly triangular or ovate. 

There is sometimes a thickening of the shell at the base of the rostral 
cavity, which abruptly limits the muscular impression; but there is 
neither septum nor rudiment of one as in MV.uista. 

In well-preserved specimens of M. haskinsi , where the apex is not too 
closely incurved, the ventral beak has a circular foramen, and the triangu- 
lar space below, which is usually filled by the beak of the dorsal valve, 
is closed by two deltidial pieces nuchylosed in the centre. The latter 
feature has been observed in M. barrisi, and probably existed in all the 
species at some period of their, growth. 

The study of the interior ha^ shown th^t the thickened bases "of the 
crura extend forward for a short distance, or bend abruptly to the 
ventral side, but recurving, deseorfyl into the cavity of the dorsal valve, 
following its contour and that of ^he ventral valve in their succeeding 
volutions. In the bottom of the dorsal valve,. the lamella?, in the course 
of the first volution, are united Jby hi loop which is produced by the 
extension of a slender process from the bp.nrt on each side, and these are 
united at a greater or less distance front their origin. Beyond this June* 
tion the parts of the loop again divide* and each one is produced in a 
•' fcBBjJ'.’ /wfciph >rohes forward; \'.p% the. ventral side, and thence 
^ ;|^> r Cbo sides of $h\> loop at or near the junction of 

.ST'fwiiwi'Mjd I ti^ha'Cry' SSo*e»rtro ajld Art, fo% March, 1801, Mr. hn<s uxicr- 

the- limits 6t tKo Ocuefa Axuvuis, SptfetUKtU, Mkiusta, etc. ; s1remi«is«Iy objecting 
<*f :tl*e generic nntaii 'Miviud'rExaA. At tit) close of the same article, he proposed 
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These features arc illustrated in tho accompanying diagrams ; fig. 1 being an oblique lateral 
view of the central portion of the. spires, and fig. 2 a view of the yam© parts from the dorsal 
sid^* 

MKRISTKtl.A ARC VAT A. MlCRlSTKLLA AkcrATA. 


a 


Shvwin# tins volution of tho with loop, etc, Dor^nl view of the central part* of th«* Mplrnl lamolln*. 

In those figures, a indicates the origin of the crura; b the recurvation of the lotnollac, 
•which may bo ns represented* or with a simple retta! bonding without, recurving upon itself 
in some species; c l.i the continuation of the lamella*., which at d give off tho processes 
forming tho loop-, and these become united at e and continue fdutplp -to jf, whero they bifurcate 
and continue in the direction g, returning again to tho centre, and reuniting with tho loop at 
‘A, or near the junction of the two parts before mention: d. 

These characters of the spires and loop have boon observed in tho M. IctniSy M. arcuata and 
AT. prinwps of the Lower Helderbcrg group, and in the AI. barrivi of the tlumUion group; 
while tho AT. iiasuia presents a slight modification in the extension of tho parts of the loop, 
which ally it more uoarly with Atqyb-IS. 

When compared with, the spires 6f A Til vr is an *hown in the figures already 
given under that geuvis, as well as the illustrations of Davidson and other aid bore, 

I ho diifcrenees are obvious. TJie parts of the loop in this genus, instead of curving 
forward and there ituiting and turuhlg backward and bifurcating, to form the 
accessary lamella*, are continued from their origin obliquely hackwards into tho 
cavity of tho ventral val\^ aujfl, #then recurving upon '£he?rtolves, - are- -re>iiiit.cd • 
laterally; vJiile in Atiiytus, they are intemihited between jf,ho flrefc ami soedud 
turn* of the spire, and coalesce with the lurm&llm of the latter. 

the generic uuiuo of Cuaiuo^cla ; pi*ofi%Hiwg to <r have Ascertained tho genori<5 characters. of • tfye 
so* called JJlrypa or -lihyrU ftf.tula,” a species possessing the characters of M s^israi./.A, and none, 
no fur as known, which do not belong to that gtmus. He has subsequently u fitted under thosabHvnaiao 
several other sjKxies of the latter gfinug. It is scarcely necessary to add that thtv characters of bingo 
M described and iilost rated m the dorsal valve of Ohahion^la by Mr. do not exist iu aOy 

species of this family (Spiriferidai) of^Bruchiopodit, . " . . :'iy\ 

# The words upwards avid downwards, nae<t iu tho descriptions of the , Spiros* 1^ Axnf***] 
Mjckistjmlla, ha\e reference to the position of the figures onlytwhich .aixvreprasorited. with 
side below ; since tho illustrations could be more satisfactorily given in tins pofiitioiii; 







MEKISTELLA. Off THE UPPER liELDERBJSRft GROUP. 

v - ^ mi exataiimtion of tbo Xingnrn speed e£ referred by me to tho 

Genus M^ncSTlSXXA a. <liflerc»Mt condition of the interior, and shows the 

lamella* of the spires nnited by a simple loop only. 

This feature i« ilhitftiatoll in the M.-coTnpawy5ng diagram, which represent-# a .single turn 
of the spiral lamollie, from their origin fit at, to / where tho hands arc cut off. Tho thickened 
baser of the crura aro represented at a; l is the point of recurvation, c the continuance of 
the lamolltn m the dorsal cavity,* and il the expansion on tho inner side into long processes 
which unite at e, forming the loop,* « 


MuafSTlXA MARTA i 



Showing llieiiifi volution of the spiral Isunellio. 

The same characters have, aho been observed with equal disfmctile&s in M. nit* da of the 
Niagara group. Tn neither of those species is there any indication of accessary lauicJke as iu 
ATHYitifti nor e vidence of the extension of the loop beyond the point e ; and we aro there 
fore induced to believe that the simple character of the spires in those forms will constitute 
another distinction, which may conveniently bo termed Meu/svina. 


MeiistHIa i insula. 

PLATE XT. VII I. 

• 

jStrypa naeuta r Coviutv, Ann. Report on * lie F alas ontology of New -York, p. 1*. 

Mrristelitt nan/i* (Oo!?R.u> sp.) ; Haia, Thirteenth Report on the State CuMnot, p. 93. I f*»>0 

Merutelfa elistot : 11aj.Ii, Fourteenth Report on the State Cabinet, p. 109. 1-9VL Fi#. 4 21 Sc 22, V If- 

• * ^ 9 tcenth- Report. XS&Z. 

Merisi ella nnsuta : IJalc, Piftaeuth Report on the Slate Cabinet, lG&rj dgu- 17 - 19, p. l»*i. 1302, 
vithytu chira BiLtf ?<i% Canadian Journal. p. 274. 1SQ0 . 

Atkyris clar<j, t Geology of Canada,, p. £73, tig, 397. 13ti3. 

Shell suboval, ovate or subrhoniboidal, the greatest width near or a little 
below: the Tni^jJlo j the length equalling. or greater than the width. 
Valves convex, the ventral valve gibbous. A nasute or linguifbrm 
cactenaion of the front in old sheila. . . 

} of junction in Ihesopirtg tunes. in different sjtoeks ; nnd eton in what appear to bo the 
j imm species, the points of junction are not identical in »U Inditiduals. 
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V extra i. valve mucli the more convex, the greatest convexity being $ 
little above the middle, becoming gibbous and extremely arcuate in 
obi individuals, curving abruptly to the sides and cardinal margins, 
and more gradually to the front : umbo extremely prominent ; beak 
neatly rounded and closely incurved, standing at a right angle with ^ 
the plane of the axis, or in old shells directed forwards. The anterior 
portion is produced into a nasute or lmguiforrn extension, usually 
without a sinus or any depression of the surface. In the young or half 
grown individuals, this feature docs not appear. 

Dorsal valve loss convex than the opposite, moderately and regularly 
convex in the young shell, becoming in the old shells gibbons above, 
curving regularly to the sides, and often a little flattened at the baso- 
lateral margins ; at about the middle of the length, or sometimes 
above, the central portion of the valve becomes more gibbous, and 
towards the front is abruptly elevated into a short rounded promi- 
nent fold, corresponding to the linguiform extension of the opposite 
valve. The beak is moderately incurved, lying close beneath that of 
the opposite valve. 

The general aspect of the surface is that of a smooth shell with a few 
concentric lanudlose lines. In perfect specimens, however, the entire 
surface is marked by fine close concentric strire, and usually by iudis- 
tinct radiating stria;, which are often more conspicuous in the partially 
exfoliated shell, and still more distinct in some of the casts. 

The interior of the ventral valve preserves the generic characters in 
a marked degree, in thc^open # fissure beneath the beak, which is termi- 
nated by a subcircular perforation ; in the strong Rental plates, and a 
deeply marked muscular impression, as shown in fig. 18 of Plate xivm. 
The inner surface suj rounding the muscular impression is radiutifigly 
striated. The reverse of these features is shown in tho casts of smaller 
individuals, from the Schoharie grit, figs. 8 and 4, where the muscular 
impression end rostral < 5 av # ity are oxeessiyely deyeloped j also ii» the 
larger And more symmetrical figures 0 and 
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Tlie interior of the dorsal valvo shows a strong (fardmnl process, ivith 
a shallow spoon-shaped depression in the centre, margined by deep teeth 
sockets. The -mtiseular area is elongate-ovate, broader above, and divided 
through the centre by a thin elevated septum. These, features arc shown 
in fig. 17 ; and also in the casts of the dorsal side, figs. 1, 2, 20 and 22. 

The crura apparently bend dov; awards from near their origin j 
thence recurving, thoy follow very closely the contour of the dorsal 
valve* making thirteen or more turns in an individual of medium size. 
Spires, slender and simple. The spires and median sepfcpm are shown 
in figure 10. 

In the young shell, this species is symmetrical and nearly circular; the 
smallest measured specimen lias a length and widt h of about half an i nch.. 
The valves arc very regularly convex, the dorsal valve becoming gibbous 
in the . upper part, with a scarcely perceptible undulation of the 
front margin. Some specimens of an inch in length have an equal width ; 
hut generally as the shell becomes older, the length exceeds the width. 
The uasute extension in front is at first acute in most specimen.-, becom- 
ing broader and linguiform in older specimens. 

■The figures on Plate xt«vxir, from 7 to TO inclusive* bhow the prevailing form and feature® 
of the g onus. x 

The specimen illustrated iu figures 23—25 is that wb U*.h I have described as M. ehsm 9 
but t^us is only im extreme form of ilf, na&uta with uu unusual lingulf *rm extension, a 
remarkably gibbous and arouato ventral valve, and a dorsal valvo loss convex, a> in rome 
smaller individuals. 

This species first appears in the Schoharie grit* where it is sometim* s very fully 
developed, but - frequently is only obtained in' meagre casts, like figures 3 ami 4. 
It ia more abundant in the Corniferous limestone, here presenting its greatest 
extremes in form and proportions. 

This shell is described by Mr. linxixos, foe. ett., under the name of Aihyria 
elan* ; but thp same lifts been long known as Atnj pa nasuta of Coxkao, and 1 
preserve that specific name as having priority. • 

Both in gciieraj cxterlotr form and internal characters this species bears much 
resemblance to Merislellu (Atrypa) tumula. Daumav ; but in that one there is a 
JWoro distinct stilus ,dn the ventral valvo, while, the umbo is more gibbous, tho 
boak lurgor and more incurved, and the eiftiro shell is comparatively more 
veutrieose. The muscular area in the ventral* valve is of the sumo shape, but 
Hartovrer: than the prevailing form in our species. 
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(ieolofitcal formations anil localities. This species occnrs® the Schdliorie grit,, 
in Albany and Schoharie counties, usually of medium siaeiniid well marked cha- 
racters, and sometimes attaining larger dimensions. It occurs in the limestone of 
the Upper Heidelberg, in Albany and Schoharie counties, and at nearly all the ' 
localities of that rock as far as the Niagara river : particularly at Clarence and 
Willhunsville in Erie county. It is found at several localities in Canada West-; 
«1 ;m) at the Falls of the Ohio mid at* Columbus and Millford, Ohio, and probably 
at Sandusky and other localities of the Corniferous limestono in the West. Souao 
large imperfect valves in the Hamilton shales of Central Now-York may probably 
be of this species. 

Mstclltt sthula. 

* PLATE XLVK. 

Jilrypa & ciiula : Hall, G col . Report of i.h»» Fourth District New -York, p. 171, f. 1. 1813. 

Not ullhyri* G} tcilula : Hall; Bj lli jhih in ('uimdiact Journal ( u. s ), No. xxvli, p, 278, f. 85 & 30. 

1850. 

Chm ioncllii circc : Bsu.ifin.ct. Canadian Jour, (iv s.) ; No. xitxviii, p. 278, f. 100. 1801* 

Not Tvrtbrgttufa cif^i B.UUiaX&b iSpirigera circe y D’OumtiNv), Natunvisswischaftliehe Abba&rll.f 
pu.3 i>3, pi. 10, 7*. 6 (1857), which ia apparently congeneric, and a trner MxiaiaTJXfcA* 

Shell ovate or ovate-spatula to, compressed towards the base. 

Ventral valve tho more convex, sometimes gibbous above pie. middle, 
depressed in the lower part; umbo prominent, with the beak elevated 
and incurved above the umbo of the opposite valve. The shell curves 
gently to the base and baso-lateral margins, but becomes abruptly 
incurved above the middle, and conca ve on each side for some distance 
below tho beak ; the proportions of breadth above are as six to five, or 
seven to six. * > 

Dokhal valve depressed ^.omtex in the lower part, more convex and 
somewhat gibbous above the middle; beak small and natlier prominent. 
Surface marked by fine concentric striccy which, from the usual partial 
exfoliation of the shell, are often scarcely perceptible ; more rarely- 
some remains of obsolete interrupted radiating, string are peiroept1;blief 
The shell, as it usually occurs, is smooth and glabrous. 

This species has the usual f«at\gres of others of the gcuus. It dilfers (ronyM-dorfs 
in being less ;gibhous, with a lesser amuition of the ventral Valve, the tipper _ 
part leSs elongate and attenuate, Shd a less extensive flattening of thc sidoa oi’ the 
shell. . ■ ".y.K; '.v/-*-''- v a 
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It differs in being less gibbous and proportionally broader. It 

la more elongate tMn M. 7unskintti % less rounded in the outline of the lower part, 
And does not presem the conspicuous rounded foramen of that species./ It has not 
proved a common species in the limestone, only a few specimens being known. 

'Geological. formation ami localities. This species occurs iu the I'oruiferou* lime, 
stone at IViliiamsville and Clarenco-hollow, JErle county, N. Y. 


Heristella doiis. 

PLATE L. 

Mtristclfa doris : Halt., Thirteenth Report on tho State Cubing, n . 8i . 1 3 ‘> 0 . 

Charioaella doris ; Billing, Geology of Canada, p, 1)74. 160/5. 

Shell subovate^ elongate, gibbous above and more or less compressed 
below the middle, with the anterior and antero-lateral margins 
attenuate and sharp; sinuate on the ventral side below the middle, 
and the front produced in a broad extension. 

Ventral valve a little more or less convex than the dorsal, gibbous above 
the middle : a mesial depression, often beginning about the middle of 
the length, becomes broader and deeper towards the front, sometimes 
affecting nearly the entire width of the shell. This sinus is sometimes 
barely perceptible, and is sometimes al narrow, almost linear depres- 
sion in the upper part of the shell. The umbo is prominent and the 
bpak strongly incurved : an angular ridge extends from this -point 
obliquely on each side to. below the extremities of the hinge-lino, on 
which, the shell is bent abruptly (amf on the upper part acutely) 
inwards. The central upper portion of the valve is prominent, and 
.between this and the oblique ridge dke surface is depressed or dat- 
tOnod. The ajgi^kj js’ . usually apjjarently closed, but from accident or 
otherwise it’ o&fdi .jiireseuts a circular foramen : tho triangular space 
beneath is closed by deltidiai piece/, or ‘ onrotimes open. 

Dousa! valve s«ametimes 'moro convex tha» >osite, usually gibbous 

i s-i3rr : ;;tho . middle and ' tod^oning, b*. uptly towards the 

lateral margins, in the older shells it becomes a tu*Ie flattened or even 
Ooncave hear the edge. The central elevation continues to the Front 
/ Without bocokning a distinct mesial fold. 
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Surface marked by line close concentric stricD, beneath trhich ore dis- 
tinct radiating strie©, and the latter become more distinct on the * 
partially exfoliated surfaces. 

The cast of the ventral valve shows a large rostral cavity, with evi- 
dences of strong teeth and extended dental plates. The muscular area ls 
narrow and elongate. In tlie dorsal valve, the muscular imprint reaches, 
half way from beak to base of the valve ; the septum scarcely reaches 
so far. 

This shell is usually readily distinguished from the other species of the Upper 
Helderberg and Hamilton' groups by its elongate form, wliioh is compressed 
and laterally expanded towards the front: by the. remarkable arenat ion of 
the ventral valve, and the strong angular lateral ridgo which extends from a 
little above the middle to the apex, nearly in the same curve as the junction of 
the valves in their anterior half. 

In this feature, and in the less incurvation of the beak, it is distinguished from 
some varieties of M. nasutu ; and in the same manner it is distinguished from' 
M. bnrrisi and M* hankinsi, which are always proportionally shorter shells. 

The figures 2-7 illustrate the characteristic forms of this species; figures 8—10 show 
the extreme features of tho larger individuals. The extreme length is about one inch and 
three-fourths, with a width of a little nioro than an inch and one-fourth, figure 1 1 is tho dor- 
sal valve of a largo individual which is much broader than usual in proportions to its length. 
Figure 12 is a cardinal view of a cast of this species, showing the median septum of tho 
dorsal valve, and cavities rustic hy the dental lam oil to of tho ventral valve. 

A single specimen, figure 1, from the Schoharie grit, appears to bo of this species. 
Geological formation and localities* This species 1ms been chiefly obtained 
from Home looso ’masses of tho upper part of the Oorniforous limestone near 
Willianisville, Erie- county. One* specimen only lias been obtained from the Scho- 
harie grit., in Schoharie county. 


Hstclla barrisi. 

... *\ ' ' . ' ' . * ' * - ■' 

PLATE XlitX. 

MeruitUa barriti : Jf*r ,»th Report on the State C*blnet,p. 81. *1880,.; 

Shell ovoid, more elongate and sometimes broadly oVate, gibbous : 

valves subequally conye±, sinuate in frop^T . ■: „/ ; if:* 
Ventral valve gibbous in th« middle, /the' 

above tbe middle of its length, and abruptly sloping to tho hides, flair 
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9 

tened below the middle, becoming depressed towards the front., which 
in old shells is produced into a short linguiform extension : umbo 
gibbous, the beak arching over the umbo of the opposite valve and not 
closely appressed. 

Dorsal -valve little longer than wide, varying from moderately convex 
to gibbous, the greatest convexity being about the middle of its length ; 
without distinct mesial fold, but abruptly elevated near the anterior 
margin, corresponding to the depression on the opposite ride. 

Surface smooth, or marked by regular concentric strim which arc some- 
times crowded into wrinkles near the margins ol' the valves. Thu 
exfoliated shells sometimes show indistinct radiating stria*. 

The muscular impression in the ventral valve is triangular, and usually 
not deeply marked. The dorsal valve has a distinct median septum which 
extends nearly half the length, of the valve : muscular area narrow, 
elongate. 

This species presents considerable variety of form, from almost sym- 
metrically oval to broadly ovate with the greatest width below. The older 
shells are for the most part gibbous, but some specimens are compressed in 

9 

the lower half of tbe length. The mesial A *ums is not usually a very dis- 
tinctive feature in half-grown shells ; but in some individuals it begins 
about the upper third of the. shell, and affects the lower half and ante- 
rior part of the valve. 

The largest individuals have a length of about one inch and a quarter, 
with a width of one inch; in other, specimens, a length of one inch and 
an eighth gives a width of one inch and. 4 a # deptji of three-fourths of an 
inch. In a gibbous and somewhat elongate form, the depth and width 
are as 5 to 6, and the length 8£. 

Figures - 12, and 16 & 17, represent tho most •haractevistjc form*. 

Figure# IS & 14 are of an extreme form. 

Figure 20 is one of *tho broader forms. * 

Figures 21 & 22, dorsal and front views of a oast of thifc species. 

■Geological formations and localities. This species, has been found c.hicll> in a 
limestone of the Marco 11 us shade, near Lo Roy, N. Y. It occurs in tho Hamilton 
group, near York in Livingston county, New- York. t 

IPiUrarauxiY IV.] 82 
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JMeriitcIla liaskiB»i. < 

PLATE XLIX. 

Mcrittvlla haskinti : Hall, Thirteenth Report on the State Cabinet* p. 84. 1880. 

Shell broadly ovate, more or less ’gibbous ; length and breadth nearly 
equal, the greatest width anterior to the middle; slightly sinuate in 
front. In many well-formed .specimens the length and width are about 
equal ; when the length is greater, it is due to the extension of 
the beak of the ventral valve. 

Vkhtual valve regularly convex, often gibbous above the middle, and 
curving regularly to the sides and more gently to the front, which is 
sometimes a little impressed at the margin by a broad shallow sinus : 
beak elevated, slightly incurved an<f broadly truncated by°a circular 
foramen. The triangular space beneath the apex is occupied by delti- 
dial plates, which appear to be closely anchylosed in the centre. 
Dossal valve usually a little wider than long, moderately convex in 
young shells, gibbous in the middle and above in older specimens, 
curving regularly to the sides and front, and scarcely affected by the 
slight elevation near the anterior margin : beak short, and neatly 
incurved beneath the del ti dial plates of the opposite valve. 

SciiKAOE marked by fine concentric striae, which are raised and thread- 
like, and sometimes crowded together in fascicles j these appear also 
to be indistinctly radiate or eremflftte. In exfoliated specimens there 
are sometimes distinct rocKfttmg. strife upon the surface. 

The rostral cavity of the ventral valve is narrow? the teeth are of 
moderate strength, arid the dental plates reach the bottouj of the cavity 
and extend forward ; the muscular area is broadly triangular and strongly 
striate. In the dorsal valve the mftsoular area is ovate or cordiform, and 
extends oelow the middle of the valve ; the low slender septum extends 
a little beyond the rausculfft* area. * - ^ 

This species is quite <li*tiuct»in its various phases, from the $£ ^arH^^hich 
is more gibbous, with the ventral beak more closely incurved. In well-preserved' 
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specimens, the beak of M. haskimri is sufficiently elevated ’to allow the deltidial 
covering of the fissure to be visible. In specimens whore the surface is well pre- 
served, the atria) offer a distinguishing character. 

The figures 28-35, Plate XMX, illustrate this apexes in its principal vamiea of form uml 
size. In figures 82 & 84, the deltidial plates beueath the foramen are vim-io. 

Figure 35 is a partial east of the dorsal valve, showing the filling of the rostral cavity 
and tbo form of the muscular Impression. 

Figure 80 is a partial east of the dorsal valve’, preserving in part the muscular impression. 

The fossil figured in the Report of the Fourth District . p. 202, fig. 5, is probably an exfo- 
liated specimen of this species. 

Geological formation and. lorn fifing. This species occurs in the slmlcs of the 
Hamilton group, on the shores of Seneca lake, at (ioueaeo. Verb, M meow and 
Leroy, in Livingston county,, and at Kightecn-milo creek in JCric ootmiy. 


Mrristella rostral a. 

. PLATE L. 

rvxiratti ■ 11 u,i, Ri'f.ort on FnmtH (ieol, District of ’Nt-w’-VorU, j>. C. 2. 

Shull small or of medium size, ovate, rounded below and ofbfln smbut- 
tenuate above ; valves subcqually convex ; length and breadth about 
as eleven to eight, or nine. 

Ventral val^e scarcely more convex than the dorsal, a little gibbous 
above the middle, gradually curving to the basal and baso-latoral 
margins, while above the middle the edges are abruptly incurved : 
umbo prominent; beak more or less strongly incurved over the umbo 
of the opposite* valve ; the lower part of the valve, and sometimes 
f the eutire length, marked by a shallow rounded sinus. 

Dorsal valve regularly convex, somewhat rnbre prominent above the 
middle; slightly or not at all elevated inTront from the influence of 
the sinus of the* ventral valve. • 

Surface of partially exfoliated valves marked by conspicuous but slen- 
der and distant radiating striae : line and closely arranged concentric 
strim mark the? entire surface, and towards the margins these are 
Crowded in strong folds. 

Shells of this species are scarcely three-fourths. of an inch in length 
in the largest specimens observed. The proportions of length ;md breadth 
vary considerably. • 
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Figin oa 13-17 arc illustrations of this species. 

Geological formations and localities. This species occurs in calcareous beds in 
the upper part of the Hamilton group, at Eigliteen-mlle creek ; and in the Tally 
iiinesiouo, near Ovid, in Seneca county. 


MerMd weta (n.s.). 

PLATE XLIX. 

Smith subglobosc, or very gibbous, short ovate ; the valves subequal ly 
convex, marked by a conspicuous sinus in front; hinge-line about 
two thirds the width of the shell. 

Ven'/kal valve very gibbous ; utnbo prominent, with beak abruptly 
nasute ; the upper part of the valve marked by a shallow scarcely 
defined depression, which becomes a deeply marked subangular sinus 
in front. 

Dorsal t^klve regularly convex, gibbous in the middle and above ; ante- 
rior margin broadly sinuate, and the lower part of the valve marked 
by a narrow median depression. 

Surface concentrically striated, with faint indications of interrupted 
radiating striie. In the specimens examined the shell is partially 
exfoliated, and the entire surface-characters cannot be ascertained. 
The figures 1-4 of Plate xux illustrate this species. 

This fossil is referred to Mktustella from its general form, the fibrous texture 
of the shell, aud the form of muscular area iu the ventral valve. 

Geological formation and localitiy, In calcareous bauds iu the Hamilton group 
at Delphi Opondaga county, 

M ertetclla ? - — ? 

PLAT* XL VII. . 9 ■ * 

The illustrations, figures 32 and 83 of this plate, are of cast® of what 
appear to he a species of Meristblla. from the Chemung group, though 
no exterior of a similar shell has been found in the rocks of that 
formation. ■ • ••• • 
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Mcristella unisulcata. 

SUBGENUS I PENTAGON I A (Cd«m#). 

PiiA'fE L. 

JUrypa unisulcala : C<ys\u\f, AmatjoI Report *ti tho Pahwintology of Xcw-York, p. Gti. 1Sf[, 
Rhynckunr/lu unisulcata : (Conkm), ?»}».) JTam. iu Tonth Report om tho State CahiiieL, p. 12o 1 $,V/ 

A try pa unisuicota t referred with doubt to M kv ietkila, and name Goanocaai* propos'd. in 

Fourteenth Heport on tho State Cabinet, j>. 101. 1 K« JT . 

Compare Pent ago ni a peers ii, Gora&xx, Annals of the Now- York Lyceum, Vol.di, pa. K»S. pL x, f. i! a, 6 

Shell subtrigonal, quadrilateral or sometimes siibhoxagonal in outline, 
wider in front, with the sides sometimes sloping JVnm the beak ; and 
in others, the hinge-line extended nearly st raight, and the sides nearly 
rectangular to it. A wide mesial depression on one ski*, with promi- 
nent elevation on the other. 

t 

Ventral* valve with a broad deep mesial sinus which occupies nearly 
the whole width of the valve, and is bounded on either side by an 
angular glevation which extends from the beak to the baso-lalerul 
angles. The portion of the valve outside of the limitation by the sinus 
is abruptly inflected upwards, often nearly at right angles ; the umbo 
is prominent, and the beak is incurved over the umbo of the dorsal 
valve. 

Dobsal valve gibbous in the middle; the cerftrc occupied by a prominent 

mesial fold, from which the surface slopes abruptly to the lateral 

angles, becoming more or less concave Avjthin tho lateral and card mo- 

lateral margin^. The mesial fold is marked along the centre by a single 

* 

deep groove, which extends to the beak of the valve. 

Surface marked by fine concentric tftrhe, and sometimes by strong 
imbricating folds. In well preserved surfaces the striae and undulations 
are bent backwards in the middle of the mesial sinus, indicating a 
jpode of growth iu the shell corresponding to the sinus in the mesial 
fold of the opposite valve. There ere also slight indications of inter- 
y • rupted radiating striae. In the specimen from the Hamilton group 
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there are appearances of l’aint undefined continuous strira. The Bpecir 
mcn.i from the limestone are for the most part partially exfoliated, or 
have i he shells silicified, by which the finer markings are obliterated. 
The interior of the ventral valve shows a perforation in the beak, 
opening below into an angular space which has been occupied by the 
beak of the dorsal valve, and thence communicating with the main cavity 
of the valve. The base of the fissure is margined gn each side by a strong 
tooth which extends in strong dental plates to the bottom of the cavity, 
and these are often continued in a thickened ridge bordering the muscu- 
lar impression. The imprints of the adductor muscles are opposite the 
bases of the dental plates, and below and on either side are the imprints 
of the broad divaricator muscle. 

In the dorsal valve the cardinal process is broad and strong, the crural 

bases somewhat widely diverging, and the centre abruptly depressed ; 

the tooth-sockets are large, and supported by strong lamellar callosities 

which extend along the inner side of the valve nearly parallel to the 

* *- 

exterior margin. The muscular imprints are divided by a low distinct 
septum. ‘ 

Tliis shell presents considerable variation in its forms and general aspect, though 
always preserving its uimiistakable character. In young mid half grown shells, 
where the hinge-line is but little extended, it has a general triangular form, ns in 
figures 21 and 22; when the hinge-line becomes extended mid the sides nearly 
straight with n moderately curving hnse, it is quadrangular, as in figures 18 and 19. 
Figure 20, upon tho ventral Sido, Is somewhat hexagonal , ; while figure 33 is 
decidedly pentahedral in outline. There is rarely some little elevation in the cen- 
tre of the mesial sinus, and sometimes a groove with an elevation on either side. 

The beak of the ventral v^il vc^lS Some times hot closely pressed upon the dorsal 
umbo, hut is usually so, and sometimes to such a degree that the apex is depressed 
into the groove of the mesial fold. 

I have heretofore (Fifteenth Report on the State Cabinet, p. 147) called atten- 
tion to some peculiarities near the cardinal margin of this species.. In a cardinal 
view of a well preserved specimen from the Upper Ilulderber^ limestone of Ne w* 
York (fig. 28), there is a ridge on the cardinal margin crossing the hinge-line with 
slight obliquity, and occupying *a space on both sides. In a specimen from the 
Hamilton group, this fold is ujor^j oblique, rising from near .the- Tmak, as shown 
in figure 35, /Tate r while there is a second fold on the side of the shell. 
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In ft apcoimon from the Upper Helderberg limestones of the Fulls of the Ohio 
(tig, 32 of pi, t* ), the fold is sharp ami clearly defined, slightly oblique ami 
limited to the dorsal valve, being intermediate in character to the former two; 
While the specimen is more gibbous than usual. 

I have heretofore proposed (loc, cit.) to designate these -varieties of 
uniQuloalvLi thus recognized, ns var. uniplicata for the specimens from the western 
limestones, and as var. hiplicota for the Hamilton group form. 

Geological for nation and localities. This species is not uncommon in the Upper 
Helderberg limestone, in* Albany and Schoharie counties, and generally through- 
out the extent of that formation within the State ; though nowhere abundant. It 
occurs in the same limestone at the Falls of the- Ohio, and in Canada West. In 
the Hamilton group, it has been collected on the shore of Canandaigua lake. Casts 
of the samo species have also been observed in the Orid< any sandstone. 


Note.' I would, in this connection, call the attention of the student to the il lus- 
trations of the internal spires of Atiivkis, Meuisteixa and Mkkistina. The 
modification of the parts are eonliued to the connecting loop of the crura ; and 
neither in these, nor in any of the genera of the Siukij*i:kii>Av is there any 
important variation in the form of the spires proper, while there are various 
modiheations of the loop ; and I am disposed to believe, that others will yet be 
found, perhaps even in the Genus Simiufeka itself. These modifications of tin* 
form ami difeeliou of th$ parts become exceedingly interesting when compared 
with the various forms of the loop shown id (lie several genera, of the Family 
TKUEftUAruLiD^:, the most of which begun their existence upon the waning of (he 
spire-bearing forms, or acquired their fullest development in later geological 
epochs where the Swkipkru^k arc? comparatively rave or entirely uuhnovv a. This 
modification of crura and loop in tin; later genera is developed more ex.fren.iely 
In the absence of spires, which acquired their greatest development in medial 
geological times, or about the TVvohpui or CarluKiilV rous periods, almost, at the 
same time that the terebratuloid genera begatyj^r existence. 



31 « 


PALAEONTOLOGY OP NEW-YORK. 


CiEKl'S ATRIPA (DalMan). 

SIURIOERTKA (i/Okbiohy) . 

The Germs Atrypa was founded by Dalman in 1827, to include a group 
of palaeozoic shells which he described as “ inequivalve , biconvex, hinge-line 
“ rounded . , beak of larger valve, covering the base of smaller valve, apex 
“ imperforate” 

Under this genus the two first named species are A. reticularis of 
Linnajus and A. asp era of Schlothkim, both of which have a perforation 
in the apex of the ventral valve, though it is often concealed by the 
curvature of the beak. Notwithstanding that the name in its signification 
is a misnomer, it lias been very generally adopted, and for a long-time 
it was used by some authors to include species usually referred*to Trre- 
bratcla, but wdiich have only a remote relation to that genus, and are 
now distributed under various generic designations. 

Restricting the signification of the term Atrypa to forms congeneric 
with those above referred to, we have a well-defined and stroii^ly marked 
group of shells which may lie characterized as follows ; 

•» 

Shells suborhicular, transverse or elongated; valves articulating by 
teeth and sockets ; beak of the ventral valve produced and incurved; 
the apex truncated by a small round perforation, which is sometimes 
separated from the liinge-line by a del tidi urn ; a false area in some 
forms w ell-defined, but often not existing in the same species.* This 
valve is more or less convex or nearly flat, sometimes with a broad and 
well-defined sinus, and often "with a scarcely perceptible depression. 
Dorsal valve eon vex, ^ often extremely gibbous; with or without a 
mesial fold. 

* This false area is fori nod by the thickening of the shell in the bottom and aides in the upper part, 
and the final filling up of the rostral cavity above the line of the teeth; the pedicel -groove Scing 
sometimes visible to the base of the shvapbut there is scarcely evidence of its passage beneath it, end 
* the apex is apparently solid. The Condition Of the jihells examined, however, is such that there possi- 
bly may have been a minute foramen in &k> living shell, which has been closed by mmeralu^ticm in 
the fossil. 
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Surface smooth, striate or costate, and often strongly imbricated by squa- 
mose lines of growth, which are sometimes produced in foliacious expan- 
sions, nodes, or tubular spines. Structure fibrous. 

In the ventral valve there is a strong tooth on each side at the base of 
the broad fissure: these* teeth are somewhat bilebcd at their summit, with 
a broad crenulated groove on the back ; from the base of the teeth a curving 

ridge extends forwards, and partially encloses a broad muscular area. 

<• * 

In the dorsal valve, the hinge-plate is usually or always divided in the 
middle, with a distinct toothlike plate on each side, and the crura origina- 
ting on the outside of these, close to the dental sockets ; while on the optside 
of the latter, close to the shell margins, there is on each side a crenulated 
fold, which occupied the groove at the base of the tooth, and this appears 
to be of generic significance. The spires originating from the crura form 
two large Jhollow cones which are directed into the cavity of the dorsal 
valve, their adjacent sides being flattened, and the apices brought -close 
together near the eentre of the bottom of the cavity. The extreme gib- 
bosity of this valve in many of the older shells gives great space for the 
development of the spices. 

The crura are usually represented as haying a pointed process from near 
the base of the spires on each side, directed towards the centre. These 
processes, however, unite in the cavity of the dorsal valve to form a loop 
connecting the spires.* 


* While this volume has been passing through the press, it has bven shown by It. P. \VmTFfEr,r> 
that the short processes usually represented near'Hhe Iwiso of the crura in the spires of Amy fa are 
directed into the cavity of the dorsal valve, and are there form a loop, and that the character 

of this loop varies in different species, or in forms recognized as simple varieties of Ahypa red cu Juris 
(See Nineteenth Report -on State Cabinet). I have also received. Borne time since, from Dr. C. Romim- 
oru , of Ann Arbor, Michigan, a specimen of the jJtryjm nodostnata, shoeing the spires, and which by 
farther cutting has revealed the connecting loop. A specimen of rtilrvlnrxs, sent me by Dr. Knapt, 
of Louisville. Ky.> from the Falls of the Ohio, preserves' the unires and connecting loop, all heavily 
covered by ch uUttdOhte qua r tz ; and another sped user* from the same locality has. by a careful removal 
of the ventral valve, revoafod the spires and loop, Vho same feutiyx-s arc also shown, although in a less 
perfect manner, in a siliciftcd specimen from the Hamilton group of Iowa, received from Mr. 0. St. 
•Tom?. ’ • • 
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The muscular area in the bottom of the dorsal valve ie usually divided 
by a median ridge; and in old shells of some of the species, this area 
becomes very strongly defined. 

The vascular impressions, in both valves, originate On each side near the 
base of the muscular area., and divide into two "principal trunks whioh 
diverge towards the hinge-line and the front of the shell, and give off 
numerous lateral bifurcating branches. ’ * 

The prevailing and conspicuous forms of this genua have been generally referred 
to two species, or rather to a single species, the Atri/pa reticularis of Limusus and 
its varieties ; though more recently the A. desqunmata of SowKUnr has been 
douhtTully admitted as a distinct species. My own investigations do not lead to 
the adoption of this view, though I admit that there are many difficulties in the 
■way of specific determination, especially wliero the shells are exfoliated or com- 
pressed; but the exmniifntion of, largo numbers of individuals, together with the 
interiors of many of them, has compelled me to recognize as distinct tfpceics some 
of those which arc usually considered as varieties only. How far the complete 
study of the interior structure, and of the spires, will sustain the separation of 
species, remains yet to be determined. 

In order for a satisfactory solution of all these difficulties, a series of observa- 
tions should be made upon extensive collections of individuals from widely separated 
localities in the same geological horizon, and also from different geological forma- 
tions, to learn the effect of geographical and chronological influences. I conceive 
that until such investigation.** ehajl have beeu made, wo are not prepared for a 
final determination of the questions of specific difference or identity. 

Two species of this genus are of common occurrence in the Niagara and one In 
the Lower Helderberg group ; and thouglTX have referred the more common form 
to A. reticularis, there is uJfiiulljHffiT difficulty in recognizing the specimens from 
each formation, or in distinguishing them from those of the Upper Helderberg 
and Hamilton groups. *>The same observations are almost equally true of those In 
the higher rocks ; but at lffio same tune we find strongly marked features of dis- 
tinction iu individuals from widely separated localities of the jame formation. 
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Atrjpft impressa. 

PLATE LI. 

Airy -pa imprest a ■ Hall, Teut)i % ltoport on the State Cab*nc*. p, .122 (Pal. Fo.^il.s, p. &>) . I.s57, 

Shell romefrkat ovoid, often extremely gibbons; length and breadth nearly 
equal. 

Ventral valve depressed convex in the lower part,- becoming gibbous above, 
more prominent along the middle, but without any defined elevation, and 
without sinus, except in very rare examples where the extreme lvont 
of the shell is bent upwards in tin; middle : beak closely incurved over 
the umbo of the opposite valve. 

Dorsal valve the larger, very convex, and becoming extremely gibbous in 
full grown and old shells. A more or less distinct mesial elevation marks 
the lower half of its length: this is often flattened, giving an obtusely 
angular outline, and the centre is marked by a narrow depression : the 
front is squarely truncate or impressed. 

Surface marked by numerous radiating stria) or costa), winch are frequently 
bifurcated, and crossed by numerous concentric lamellose lines of growth. 
The casts of the interior, which are more abundant than any other con- 
dition of the fossil in the Schoharie grit, present considerable variety of 
aspect. The cast of the ventral valve is-^gnallv J a little convex, or nearly 
flat outside of the muscular area, and often tHittlo "more prominent in the 
middle than at the sides. The muscular area is broad flabelliform, wider 
than long; depressed and smooth on each >side r?bo\e,'with a central promi- 
nence for the attachment of the adductor muscles, from which there is 
usually a sharp earina extending to, the beak : there is also a less conspicuous 
ridge on each side, extending ^obliquely fronq the apex to the base of the 
cavity left by the teeth. Outside of the muscular area the surface is 
strongly papillose, and sometimes marked by vascular impressions. 
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Tho casts of the dorsal valve present all the varieties from moderately 
convex to extremely gibbous. In the younger and less convex forms, there 
is usually a median depression more or less conspicuous ; the muscular area 
is not sharply defined, but is distinctly bilobed, the upper parts deeply 
striated, and a slender ridge in the bottom of the depression. In older 
shells the muscular area becomes strongly defined and extremely prominent, 
rising conspicuously above the general gibbosity of .the upper parts of ' the 
cast. The cast of the rostral cavity is neatly defined and limited on either 
side by the imprints of the crural bases, while? outside of this are the char- 
acteristic crenulated impressions which mark this part of the liinge-line in 
well preserved specimens of this and other forms of the genus. 

This species has usually been regarded as a variety of the Alrypa reticularis, 
which is recognized as so widely distributed in several geological formations. It 
may be difficult to decide what form shall be assumed as the typical Atrmui reticu- 
laris, among those which occur iu all the formations from the Clinton group to the 
Chemung group inclusive. When compared with the so-called A- reticularis of 
the Niagara group, tho form is more robust, the ventral valve without sinus, and 
the dorsal valve flattened or depressed iu tho middle of the lower half' of its 
length, while the striae are finer and less conspicuous. The sunless true When 
compared with the A. reticularis from the Ixnver Helderberg group, and also with • 
those of tho Corniferous limestone and Hamilton group. 

Geological formation ami localities. This form of Atrvpa occurs in the Scho- 
harie grit, at Schoharie, Knox, Clarksville, Coeymuns and other places in Now York. 
It is not known to me in any other geological formation. 

mr 

aAUJW reticularis. 

- * .*» • 

PLACES 51-53 a. 

Anomia rtticvlaria : TjiTtxmvn, Sy#t. Hat. ed xil, p. 1132. 1787 

9 

Terebr alula gcctinat re, T. *ubt\UUAme atriatcc, T. c*nceUat<c, T. minutUrime. striato : Sohe6trb, Abhan- 
dlungttti tiber verschUsden© GegeuaUind© d©r Xafcarg^ftchicht©. pi. Hi. f 11-18, a*$ pi, tv., f. 16-28. 1777. 

Tertbratufa pectin ata : Bavtouikiib, Ui»t. Nat. Vera. ; To*t*c6s Encyc, M4tbod. pa. 242, plate iv. 1789. 
Jhwm\t§3 reticularis : Wahlknbeeo, No#. Act. Soc Upaal., Vol. vtii, f. 65, 66. 1821. 

TerebraMa q/fint* : Sowebby, Mio. Con., tab. 824, f. 2. Jan. 1822. 

Spirifer sowerbyi : Da Franck, Diet., Vol. lx, p- 205, t. Ixxvi, f?*2 (ralva braebif# apirallbiw ornata) . 
Terebrutula ( Magas) cancellalu : Kicuwalt^ Zoo). 4k 276, tab. lr, f#ll. 

Terebratuhtes priseus : Bchlotuejm, Nachtragon *ur Petrefacteukuude, p. xvif, f. 2, 1822. 
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Terebratulite* cxplanatus ; Sc hloth.. Ibid. pi. xviii, f. 2. 

Atrypa reticularis : Palm an Vet. Ac. II«mdl. f pi. iv, f. 2. 1827. 

. 4f “ Hihinok®, Lethe* Sueclca, pi. xxi, f. 11. 

Terebratula prieca : Vox B^ca, TTeber Terobratuler*, p. 71 1884. 

Atrypa ({finis : Sowekby in Murchison’* Silurian System, pi. vi, f. 6. 1889. 

Delthyris p risen : Fauk&nh. in Bull. Mosc., p. 788. 1844. 

Terebratula (Atrypa) prisca : Phillips, Figaros and Descriptions of the PrIujopoIv Foa-dl* of ."'orr.well, 

Devon and W*>si iSomorset, pa. 81, pi. wxiii. i*. J4 4. 1841. 

Terebratula insperota : Phillips, Ibid, pa. 83. pi. xvxiii, f. 18. 1841. 

Spiri/er affinis: Sowxbuy, TranaJGeoh Soc. T.ond. 2d series, Vol v. pi. lvii, f. 11. 

Terebratula prise*: b’Ajiciuao et t>k Yi’USfiyit, Trans. Gool. Soc., Loud. 2*1 series, Vol. vi, j>. 392. 
l< “ A. JRoJCMKii, DiC Versteinerurigen des If. 1 r 7 .gcbi.gcs, pL v, f. 11-13. 1842. 

" reticularis: i>« Vkhxeuil, Geol. of Russia and Dral Mt Vol. ii, pi. x. f. 12. 1845. 

Mr if pa Untiformis : V ancxf.w j A. ajfiuis, and Irihulis , TTall, Geology of the State of New York. 1843. 
h ippar ionyx cons inn laris ; Vaxpxkm, GcoI. Report >f the Third District N. York, p. 132, f. 2. 1843. 

Terebratula reticularis : Barra. vot, l>bcr die Brack. Silur Schichtcu you Boehiuon, pi \ix, i\ 8. 1847 

r * “ Br«*xn, Index Fnlwantoiogfcns, p. 1848. 

Spirigcrina reticularis : o’OjuuuNr, Prudroim', Vol. i, p. 99. 3849. 

Terebratula prisca . Qukkatbdt, llandhueh dor Pct^tctcnkuude, p. 401, t. xxxvii, f. 1-4. 1851. 

Airy pa reticularis : Daudsos’, linfish Fowii Brachopoda, Inlroductiou, Vol. i, pi. yii. f. 87-93. ! 863 . 

t Terebratula squamifera pars: Soiinur, Donkkk und Vox JUkyjbu’s Paheo li togra ph i <;a , Vol. iii, p. 181, f. 4. 
li insquamosa: Imp, Vol. iii, p. 182, f. 5. 1863, 

4< zonata [l] Imp, Vol, iii. p. 182. 1$^3. 

Atrypa reticularis : Morris, Catalogue of British Fossils, p. 132, 1*54. 

Anornia “ Smakpk, in liautay’a '* Ipsa Linux** Conchylia,” p. 127. 1856. 

Spir igerina t( * M'Cor, British Pahoor.oio Fossils, p. 379. 1862. 

“ u Sandukuoibu, Dio Bruch, ties Rhein. Scinch ten, in Nassau, pa. 61. pi. xxxiii, f J. 1861. 

Atrypa li Woodward, Maim cl of the Mollusc*, p. 228, f. 144, 345? and plate xv, f. 2i 185f. t 

kl t( Hall, Report on tho Geological Survey of Iowa, pi. vi, pp. 4. 5. 1858. 

’ >“ Hall, Nat. Hist, of New York, Paleontology, Vo}. Hi, p. 253, pi, xlii, f. 1. 1862. 

(i t{ Davidson, Monograph of British Devonian dlmohfopodft, part vi. y, 53. 1804. 

I have heretofore referred to Atrypa reticularis a species of this genus in 
the Niagara and Lower Helderberg groujftrwk-iwK is allied to, or identical 
with one of those occurring in the Upper. Helderberg and Hamilton groups. 

There is, nevertheless, a character of individuality about the forms from 
each. of. the geological periods, which serves to distinguish them from each 
other ; and whether this difference shill be recognized as specifics or varietal, 
is perhaps of little consequence at the present time. Taking our collections 
*from the geographical area of New York, *tve* can readily recognize the 
specimens from each of the successive groups or formations ; jind 1 am not 
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sure tint with oar present knowledge of their interior characters, it would 
no* he quite as satisfactory to consider them as distinct species. 

VW may take a line of section from the Lower. Helderberg to the Upper 
Ih'idorberir limestones within the distance of two miles north and south, 
and where the conditions of the sediments are nearly similar; and we find 
that the Oriskany sandstone has no •representative of the species. The 
Schoharie grit presents the form of A. imprcssa — hurt this is distinct from 
that of the Lower Ilelderherg limestone, and equally distinct from that of 
the Upper Helderberg. We have, therefore, three forms which, in collec- 
tions of hundreds of individuals, do not graduate into each other. 

It is true, that tracing the Upper {delderberg limestone five hundred miles 

to the southwest, we find the form of Atrypa reticularis changing; but it 

does not approximate to that, of the Lower Helderberg limestone or of the 

• * 

Schoharie grit, nor do any of these forms resemble the one in thee Niagara 
group. . . 

Several European naturalists, and more recently Mr. Davidson among 
them (the latter with doubt), have admitted as a distinct species Atrypa 
desquamata of Sowskjby. So far as can be inferred from figures, of that spe- 
cies, it corresponds with the Atrypa ( Hipparionyx ) cons hni laris of Yanuxem, 
a form occurring in our Gorniferous limestone, and which we have generally 
regarded as a variety of Atrypa reticularis. At the same time, Mr. David- 
son places Atrypa asp era, a much more distinct form as I conceive, as a 
variety of A. reticularis. * 

Without attempting to represent more than a small part of the varieties Of form 

** 0 

lusorved in t ho higher fortmitiong, I have endeavored to give a fair expression to 
tluyso occurring in the ConVileroua limestone (Upper* Helderberg), Hamilton 
and Chemung groups. . * 

The specimens tigs, il - 13, Plate LT, from the Cornifcrous limestone, illustrate the character of the 
onhnary form and s'uo of this Hpedfot as it occurs in New York ami Canada West. In theso ^rros the 
ventral valve* is often without mesial sinus or deproscion, as shown in fig. 11, while it is conspicuous in 
figure 13. The specimens of this general character seldom roach a touch larger size in New York than 
those above referred to, while in the west we have specimens preserving the same general aspect and 
character of st ria?, with a much more* gi Who us dorsal valve, £iul a deep narrow sinus in the ventral 
valve. Closely allied to these forms is tha^represanted in tigs. 4-6 on plate 52, where tho dov^jvl valve 
is extremely gibbous, with tho anterior portion elevated in the form of a distinct fold, while the veil- 
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tral valve is depressed in a broad deep sinus, which is flattened hi tho 1>ottoro and quite unlike tin* 
preceding ones in form. This group, represented in figs. 1 1 - 13, Plate 51, and rigs. 1 ~ G Plate 52, b 
most nearly allied to sftrypa impres&a of the Schoharie grit, hut the specimens do not show the flatten- 
ing of the middle t>f the dorsal valve, nor do wo know that they have I ho extroiuolj thickened shell, 
allowing such depth of the rostral cavity as shown in fig. 8 of Plato 51. This js^uliar ft atuiv has not 
been observed in any other of the various forma of A yk?im obtained from our rock s . 

In figs. 10 and 14-24, Plate 51, wo have the representation of another group of At iv poo, Jittering in 
some small degree from the preceding. In these the yonug aro but moderately convex, hruade r in 
fiv/m, with the striso coarser aid more regularly bifurcating. So far as observed, they do not require 
the gibbosity of the other forms, the older shells presenting a broad undefined depression of the ven- 
tral valve, as shown in fig. 22, but never acquiring the character of a deep or abrupt s:nu.>. 

Tin •Sv> forms ai*e known in Xow York as occurring in the higher boils of the Oorniferens lim ono 
near AVilliamsvillc, in Erie county, and are characteristic of tho hydraulic l>« ds at Louisville, Ken- 
tucky, and Jtttfersouviilu, Indiana. 

Continuing tho character and mode of development observed in the specimen.?! as 
represented in the figures referred to, \vr pass to the forms designated hy VaMxku 
as A. cormm/lftri#* (tigs* 0-12, plate *02), where? the front of the dorsal valve' i. 
often much elevated and deeply sinuate ; the. ventral valve has u broad iresiul 
depression, and tho front produced* Those arc the representatives of the Euro- 
pean form A. desquamuta. 

-> 

The varieties of^foriii in the ventral valve are shown in figures K, 1.U, ] l and 12. Figure 9 W a profile 
view of another individual, and figure 7 is a dorsal view of the tame. 

The interior of the ventral valve of this form is shown in figure 61 . 

In a specimen of smaller stse than figures 8 and 10, and of similar proportions, we have the musuuir 
and vascular impressions as si) own in figure 12. There is really si considerable difference between 
the parts as shown in this specimen and in the cast of the ventral valve of ./. iinprewi as illus - 
trated in figure fi, pi. 1; but there is no important difiiren'e between figures 11, 12, eveep* in 
the proportionally greater length of tho muscular impression in the latter. 

The common forma of this species »m the Hamilton group aro illustrated on 
Plate mu, figures 3-11. «**» 

In the young specimens tho beak of tho rontrnl valve is elevated and perforated at tho extremity, and 
separated from the umbo of tho dorsal valve, the intermediate space being occupied by a d*;lti»!/um 
as shown m figures' 3, 4. This feature disappears ip older shells, and the perforate ap cx is oluvely 
appoessod to tho mnbo of tho. dorsal valve. The lunge-line is longer and mere nearly straight 
than in selectmens jrom the Comiforous bmestone. The dorsal valve docs not acquire the extreme 
gibbosity, and the strife have a finer aspect. The mesial tinus usually impresses only the front of 
tho bell, and is but moderately developed, ©onaequcntljr affijpting only the front of the dorral valve. 

• Kipparwmyjc [Mrypo*] contimilarU , V MtuxnUj Report oi^the Third Geological District of JSkw York, 

p. 2 . 1848. ' 
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Figures !i - 7 Ulutjfrat-o the mor« symmetrical forms of ordinary size. 

Tho inU-nor of the ventral valve shows a largo fiabelUform muscular area, which*is rounded in front 
u’.ul /’Ain-ing to the rostral cavity. Neither in the specimens from -this group* nor in those from 
tliv limestones below, ha> o X observed any thickening of the parts Accent to the muscular area, 
nor any false arch, us in those of the Lower Holder berg group. The restrict cavity is usually largo 
anti the shell thin ; the truncation at the apex is often broad, as if for tho^j^rOv^usion of a strong 
pedicel. This latter feature may bo duo to accident; but in separated ventral jMyes it contrasts 
strongly with the usual thickening of the parts ’about the rostral cavity, as observed in the same 
valves of the Lower llelderberg forms. • 

I n the dorsal valve, os shown trx figure 9, we have a well defined muscular area, divided longitudinally 
by t>. low septum which becomes thickened in its upper part. The bin go-plate is divided, and pre- 
.serus on each inner margin a toothdikv plato, between which and thu crural bases there is a distinct 
gj oo *o. The crura originate close to the apex of the. shell and diverge abruptly ; the dental sock- 
ets are deep in the lower part, and gently curving and narrowing towards the apex. Outside of 
the f"H:ket* and extending along tho margin of tho fchcll, is a crenulate callosity, separated from 
the edge of the shell by a narrow groove. 

..These features uro more fully shown in the enlarged figure 7, of A. tmpressa, and 
the same, together with the junction of the loop and crura, are sliovffn in tho 
accompanying enlarged figure of A. reticula *•»« of the Uamilton group. 

^ AtBYJ’A KRTiCtTLABIg. 



Interior of tho upper part of llic dorsal valve, showing the bases of tbe crura and couuocttng loop. ‘ 

4 * 

Figures 22 and 23 of Plato 53 a, show tho relation of tho spires; figure 22 represent these appendages 

lying in tho dorsal valve, and connected at their bases by the ldbp. 

In figure 23 we have the vential valve mainly removed, showing the dorsal side of the loop and the 

apices of the apirec wldcli are in contact. Each cone presents about twenty-two turns of tho $pi- 

• * ► ‘ 
ral band. e 

lu bods referred to the age of the Hamifton group at Independence, Iowa, this species, figs. 14, 15, 

Plato 63, acquires a large wise aud^re^ents some peculiarities, particularly in the straight extended 

hinge and the suboarinete dorsal valve. These features have not been observed tn specimens from 

the HatnUtoii group of New York, thoSgh simulated by some specimens of the Chemung group 
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as in fig. ID of Plate 53. The specimen fig. l*b :■? n ventral valve of a large indiviuual, from beds 
at Wavcrly, Iowa, equivalent to Mu se at lntVpetifie«K.e. \t is l<\;s extofnled on the hinge line, 
and has been broken so as to show' iho spires. 

Figs. 12 «n»l 13 of Ulate 53* are from Lime Creek, near Rockford, Iowa, in beds which are probably 
of'fcho age of the Chemung group. The specimens are gibbous an-?, finely MtuiUmL «\hji strong 
larndlose linos, and much resemble similar forms from the Chemung group of Nov, York. 

This form of Atryfa becomes a little more robust in the Chemung group, as 
compared with those of the Hamilton group of New York, but iota ins generally 
the same essential characters. Figure 17 is a dorsal view of a specimen from 
that formation, and figure 18 is the imprint of the ventral valve in shniy sand- 
stone, a common condition of the species in these rocks. Figure Id i a broader 
and more finely striate form with straighter hingedino. 

Geological formations and localities, — In the formations under c<m«idcndiou, 
this species occurs in the Coruiferous limestone of New York* Canada ’Wed* Ohio, 
Kentucky, Indiana and Illinois. It is found in the IT uni’lton group of New \»>rk 
and Canada t West ; and under an aspect similar to A. zo>iala of Sohnuk, :u tho 
Hamilton group of Iowa and. Illinois. It occurs in the Chemung group of New 
York, more especially in the eastern or eastern e mtral portions of tin; Stale* and 
also in rocks of ihe same ago in Iowa. 

Its localities are so numerous that it is scarcely necessary to name them in detail. 

It is found in nearly evorv exposure of the Corniferous limestone from Albany county 

♦ 

to Black Rock, on t he Niagara river. I have received specimens from Mr. Jovir.ru 
. Sui.liva'NT, from Columbus; from l.)r. Mann and other sources, collected at Milford, 
Ohio ; from the Falls of the Ohio, by Mr. 8. S. Lyon; and very lino specimens bom 
Dr. Jam.es S. Knapp, of Louisville. Specimen* from Iowa, have be^n received b um 
Mr. O. H. St. John, besides collections by Mr. Whitkikli), myself and others; I 
hiivo likewise obtained* it at the Bake-oven iu Illinois, whe.ro (he Corniferous irnc- 
stone is intimately connected with ealevcous beds of tho Hamilton groups 

In the Hamilton group of New York, it i^tot.ahum!»t.nt in tho arenaceous shales 
of the eastern counties, but is common on Cayuga, Seneca and Canandaigua lakes; 
in several localities in tho Genesee valley, and at Darien* Kighteen-ruilu creek, 
Hamburg, &c., on Lake Erie shore. It is lesS conmr>n,iu the Hamilton shales of 
West Williams, Bosanquet and Widder, in Canada West. It. occurs at Rock Island 
in Illinois, at New ftuffalo, Independence, and other places in Iowa. 

In tho Chemung group it occurs on Cayuta ereek^ Ithaca, Elmira, Fainlcd-po^t, 
Bath, etc., but is rare or unknown in the more western localities oi that lorrnulion 
within the State of New York. 

[PAkACONTOl-OOV IV.] 
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A try pa spinosa, vel. A. aspcra. 

PLATE LIU A. 

* 

jJtrypa spin os a . Ham, Itoport oil Fourth Geological District of New York, p. 200, i\ 1 and 2. 

A try pa dumvsa : In lb. p -71, f. 1. • 

Ompitre T* reht alKliie* ajspcra : Sciimituf-m (L'smlitir<rs Tasohonhmrli. pa. 74, tub. 1, f. 7 : 1813 ) ; Nach- 
tr:ig*»n I'tttrpjiiklonkuiido, pm 1, j>. ibiii (95); part ii, 08, tab. I S, T. .Also T. • jptannla, idem. 

Atrypa aspe- a : 1>.umaw ; Uppat. ooli Hoskrif af do * Svni i^o funno Terybrat., Knnt;l. Vetm»». Acad. 

1 1 an dl i nga r, 1 82 1 : pu . 1 28 , tab . i v , Mg. 3 . 

Tervbrattil-iuspf.ru: Dh FiiANt'jft, I Vint . liu, p. 184. 1828. 

' T. rrtirulnrii : Hho.vn in part t lnrl. l’ala^uUilogicuM. p. 1249. 1818. 

{i A*rypa s^nam >st : Sowjbrky, Tranr. (ionl. Schj. Loud., 2d hfitjs, Yol. v. pi. Mi, f. 1. 

•* Tnrdi atuta (Afrupa) ipera .• faiuifs, Pal. Fossils of Com wad, Devon and Wed Somerset, p. 81, 

!>l. Axxiil f. 114. 1841. 

“ rzticufarifi, vor. asp*: rtf M‘( ov. R r ? I » sli l\il. Fossils, p. 379. 

u A try pa rtticufaria. v ir. ,ispct<i: Da *-i os >n, Mon«>;irapli of JOUisli Devonian Ri aebiopoda, p rt vi, 

pa. 67, pi. x, f. 5-8. 

6 

Sut.t.r. robust, suborhicuhir or oviod ; width greater or less than the length; 
rad i at i ugly costate and concentrically Imncllose or bpLuose; hinge-line 
often nearly straight, a little loss than the width of the shell. 

Ventral valve depressed-convex, becoming more convex in the upper part ; 
nearly Hat. and often a little concave towards the lateral margins, and 
cardinal extremities depressed or broadly sinuate in front: beak abruptly 
rounded ; apex truncate and perforate, closely appressed and overlapping 
the umbo of the opposite valve. 

Doji-al valve convex, becoming gibbous in (id shells, flattened or slightly 
concave towards the cardinal angles, regularly curving to the sides and 
ba so- lat oral margins, and a little cletaled in front, but without any dis- 
tinct mesial fold. 

Surface marked by strong rounded radiating cost® bifurcating at unequal 
intervals, which are much stronger in. the middle of the valve, and beeme 
obsolete or appear as gentle undulations towards the cardinal angles. In. 
the middle of the valves there are about seven or eight of these cost® 
in the space of half an inch. The shell is also marked by strong concen- 
tric lamella), which are often about a line apart. In perfect shells these 
lamella), aMhe crossings of the cost®, are often produced into tubular 



»33 


ATHYPA OP THE HAMILTON GROUP, & c. 

» 

spinoa, which, when worn otF, leave the owlinary btmolloso surface. The 
spaces between these projecting lamelhe are marked by fi*;o thread-like 
stria'. 

In the separated valves, the hinge-line is often nearly straight j the mus- 
cular area of the ventral valve is short and broad, the length from the apex 
being about equal to the width. There is a slight thickening of the shell 
at the base of the rostral cavity. The surface around the muscular area is 
papillose, and limited by a thickened border, except in front, where, 
it is discontinued. Fine vascular markings are sometimes visible near the 
margin. In the dorsal valve there is a thickened septum in I lie upper part 
of the muscular area. 


The spires of full grown individuals about fifteen turns in each. 

In casts of this species from the Hamilton group of Maryland ami Vir- 
ginia, we find the same characteristic features preserved as above described. 

1 huvo adopted the name Airy pa spinos w, although l think ti«i.' may ho identi- 
cal with the species known as Airy ya aspera or Airy pa reticularis, vstr. ayrra., of 
European authors ; but I wish to preser ve for our shell n specific desigint ion. 
Prof. M‘Cov, Mr. Davil'SOn ami other European authors adopt the opinion that 
the variety M. asp era pusses “by insensible gradations 7 ' into well -marked ,j. 
reticularis, X must insist, however, on a diilirent status for our shell. Passing by 
the specimens from the Oorniferoua limestone, where the shells are exfoliated ami 
changed by silicification (rendering ciiscrlniiimtinn not always so easy), we huvo 
only to examine large collections from the Hamilton group to discover a constant 
and well-marked distinction. I have collected atid examined manv hundreds of 


specimens of Airy pa reticularis, from various localities of the Hamilton .shales in 
New York, and u smaller number of spi?,osa. The former is much too 

move abundant, and occurs in locality u lie ns the latter »‘s not found, though fre- 
quently both occur in the sauic localities, tmd never for one moment will the 
collector hesitate as to their distinct specific jlistiucf ion. 

The full-grown shells of A. spinom are proport ionally broader and more robust, 

I 

and from about twelve to twenty-five or .twenty-six ribs wav l.m conniv'd on (he 
surface of each valve, according to the -size of the shell and the degree of (level- 
% opuient towards the margin. Tn specimens of fl. reticularis of similar size, more 
than twice as many costie can lie counted, whileAhey do not become ybsokdo on the 
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cardinal extremities as i;.i the other species. In A* spinosa the beak of the ventral 
valve is shorter, the hinge liue longer and more nearly straight, the muscular area 
proportionally shorter, and the adductor imprint conies down lower and is hot so 
clearly pointed. There are also some slight differences in the interior of the dor. 
sal valve ; but the specimens examined have been too few and imperfect to render 
the result satisfactory. 

In the character of the internal spires the distinction is quite palpable : the 
junction of the crura with the valve differs in a small degree, as does the loop and 
it» connection with the crura ; while wo have about fifteen turns of the spire 
where there are twenty-two in A. reticularis of the same size. The connecting’ 
loop does not descend so deeply into the cavity of the valve ; and in its junction 
with the crura, as well as the form of the latter, it differs from A. reticularis* 

In pursuing investigations to tho westward, the contrast between this species 
ami A . reticularis, or its representative, continues to be equally or oven more 
strongly marked. In specimens from Iowa, the ribs of A. spinosa or asp era arc 
stronger and courser than in specimens from New York; while the form referred 
to A. reticularis has finer stria* and approaches the A . sonata of Hciinur (loc. eft). 
In collections from the Hamilton group near Cumberland (Md.) and the adjacent 
parts of Virginia, there are many easts and exfoliated shells of A . spinom t but 
none of them with the finer costa 1 , oi that can bo referred to A. reticularis . Although 
in these species from different localities there is a palpable variation in the number 
and character of the costae, tho distinction between the two remains as strongly 
marked ns at first indicated. 

In the hydraulic limestone beds, which lie mainly above the coral-bearing beds 
at: tho Falls of the Ohio; at Col Ambus and other localities in the State of Ohio, as 
well ;*s in Western Now York, there is a form of Atrypa which may bo considered 

JC * 

as intermediate to the A. reticularis cy.pl A. spines a or A* asp era. This form is 
proportionally broader, less gibbous and more strongly plicated than those which 
we usually refer to A. reticularis — but wo do not, in any locality, so far as T know, 
find those varieties graduating iuto other.* These are illustrated on Plato 

51, figures 10 21. * 

7 ’ 7 s . ~ ’ ' 

* 1 am not hy any means satisfied that this, variety may not prove a distinct species, or it may cor- 
respond with some of the forms termed sttnjpa as per a or Ji* prisca of Europe.! ■ It will be observed, 
in the illustration* on Plate li, that the* form is somewhat different, the ventral valve more expanded, 

t The form here referred to resembles t wo largo expanded specimens from Refrath in Germany, re- 
ceived under the n&no of +ftiT/pa prisca. ° % 
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Figures 1-7, are lrom the Upper Hdderberg limestone. 

Figures 8-14, present the ordinary forms ami phases of the species in the 1 [-.milt on group ; figures 8 
and 9, retain the spines, and Iho others have them removed. 

Figure 14, is of tho interior of a woi i marked ventral valve. 

Figure 18, presents tho ordinary plnu so of this species in tho Chemung group. Thmv are sometime# 
remains of short spine.i, as shown in the accompanying voodeui- 

Figu res 24 and 25, show the spiral cones of the interior viewed from tho dorsal and central side rc^ 
spectively. * 



Geological formation $ and localities.— -This species occurs in t h * ( ‘oi mTerwus 
limestone, in nearly till the localities cited for A. reticularis. In the Hamilton 
group, ittiopv incipal localities are Moscow and York in JLiiviiigston county, Darien 
in Genesee county, Hamburgh and Eighteen-mile creek in Erie county ; likewise 
on the shores of Seneca and Cayuga lakes, and eastward of these points, ft occurs 
in the same formation in Maryland and Virginia, in Canada W>*at, and in Iowa 
and Illinois. 0 In the Tully limestone, it is found at Tinker’s falls, Onondaga coun- 
ty, Now York. In the Chemung group, it occurs in considerable numbers on ( V 
yuta creek at Factoryville ; at Chemung, Chemung creek and Chemung-narrow .s, 
and at Bath and vicinity ; also at Elmira and northward of that place. It become* 
rare or altogether unknown in the southwestern counties of this State. 

and tho eCHi.ua coarser than in tho Hamilton and Chemung specimen # of si. retictilaria : hut thwo dis - 
tinctions canuot bo fully illustrated till we know more intimately the structure and character of all its 
parts. While these pag^s are going through the Jjross, l have examined more than a hundred speci- 
mens of this form and of Mu> finely costate species, asai iind no difficulty in separating them one from 
the other though there are remarkable variations in imYividuals. In making the comparisons and 
references to Jltrypa reticularis, I have adopted that name for the more finely costate forms, but 1 am 
compelled to express :(orao doubt whether we fully understand the original of that species. After much 
careful study of the interiors of several genera of Krachiopoda, including Atuvp*, 1 still hesitate to 
accept the general opinion regarding a specie* which is So well km*rn, and is found abundantly in all 
the formations from the Devonian to nearly the bottom of the Silurian system, and win cl i has received 
tho following appellation : * 

jinomUes reticularis, Wahusnbk&o, Nov. Act. See. ITpstil, Vol. vtii, p. <b>. 

Tercbratulite* priscu*, Sciihoth kim. Petrcfacl-., PI. ixxxvii, f. 9. 

Jcrebratula aJfinU, Sowcrjty, Mlu. Conch. PI. cocxxiv, f. ‘J, oi<5., etc. 

If this, in all its phases, be a single species, theie are many of the species designated under other 
genera of Brachiopoda, which have no bettor claim to si*eoiffc value, subject to the safne rule. 
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Atrypa hystrix. 

PLATE LI II A. 

+$ trypa hy*trU ■ Hall, Report of Fourth Geological JJistrict, p. 272, f. 2; p. 271. 1843. 

•Snell suboval, ovate or subcircular, usually flattened: surface acutely 

eostate. • 

The shells of this species are too imperfect and obscure to admit of 
detailed description. The valves are usually much flattened, and the im- 
prints are left in slmly sandstone or shale from which the shell has been 
removed. The surface is marked by a few # distant angular or subangular 
ribs, which are sometimes bifurcated, and are crossed by strong larnellose 
stria.', in the perfect, shell, long spines proceed from the lamella) at the 
crossing of the ribs; and when the shell is exfoliated, the ribs are nodose 
from the spine-bases. 

The collections furnish a single gibbous specimen of the dorsal valve, one 
inch and a quarter long by about an inch and a half wide, with a depth 
of about three-fourths of an inch, and other specimens of smaller size. 

The young specimens of A. spinom approach this form, as shown ip figure 8 of 
Plato un a, and it is possible that this may bo an extreme variety of that species. 
Tlic specimens figures 1 6 anti 17, occur in localities whore forms liko figure 1 i.s arc found, but there 
arc no palpable gT .'illations ; anti am -ng a hundred individuals like figure 18, and figure 1 of 
pago 325, there is no deviation which can be regarded as an approach to figures 16 and 17. 

Geological format ion and localities ■ This species is known only in the middle 
and higher purfc of the Chemung group, aud has been principally found to the 
south and southwest of Bath in Steuben county. 

From collections recently made jn fowu, we learn that in all localities the 
distinction between Atrypa reticularis and the associated species is more strongly 
marked than in the collections from Nfcw York, and there is nowhere any indica- 
tion of gradation from tho one to tho c other. In the higher beds of the series iu 
Northern Central Iowa, winch may be of the age of the Portage or Chemung 
formation of New York, the species identified with A. reticularis is move finely 
costule, while the other form approaches more nearly to the A. hystrix of out* rocks 
having a few coarso" plications Hvith spines ; tllese appendages, however, are 
rarely preserved. c 
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Atrypa pseudomarginalh. 

PLATE L1II. 

jitrypa pseudom'irginvlU : TIalj j Thirteenth Report, on the State Cabinet, p. 81. 1800. 

Srfxi. trilobate, wider than long; surface plicated. 

Venthal valve depressed-convex, gently curving to the sides; mesial -inns 
deeply depressed in the lower part, and extending for more than two- 
thirds the length of the shall; beak extending beyond that of the dorsal 
valve and moderately incurved. 

Dossal valve regularly convex above, curving somewhat abruptly to the 
sides; the mesial Ibid becoming conspicuous at about one-third the length 
from the beak and rising into a prominent, rounded lobe, which occupies 
more than one-third the width of the shell in front. 

Surface marked by numerous rounded bifurcating plications. 

This species resembles A. try-pa, marginalia of Dacml.vn, but is larger and more 
robust than the specimens of that species which I have, seen : the beak is less 
attenuate, the mesial fold and sinus broadei*and not extending to the henk. and 
the strife coarser and not so much recurved. From the Bohemian specimens unde, 
the same name, it differs in the greater elevation and rounded form of the mesial 
lohc, and the less-angular plications. It has proved extremely rare in tin rocks 
of New York. • 

Geological formation and locality. In the Upper Helderbcrg limestone at .Scho- 
harie, New York. ' 
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Gems Ccelospira (Hall). 

The spceioa published under the name of Leptoccelia concava in the third 
volume of the Palaeontology of New York, page 245, was subsequently 
found to possess internal spires, arranged in a somewhat peculiar manner, 
and connected by a strong loop. This feature rendered it necessary to 
remove the fossil from the association in which I had placed it, with .Lepto- 
cailia imhricata and L. jlabellites, arid I have proposed for it the generic name 

Cli'.I.OSl'IRA.* 

This genus differs but. little from Zyuosplha proposed by me in I8fi2,t and 
it may be found desirable to unite, the two under that designation, extending 
the characters so as to include the types of both the genera; but this can 
only he done after the discovery and examination of other species which 
mav serve to unite the terms already described. 

The shells of OoBummu. are concavo-convex, having the ventral valve 
convex or sometimes subangularly arching over the concave dorsal valve. 

The surface of the shell is striated or plicated, with the plications simple 

0 

or bifurcating, and of which tw o 01 * more in the centre of the ventral valve 
are more conspicuous than the others, forming a more or less defined mesial 
fold; upon the dorsal valve there is a, corresponding depression. The 
space between the valves leaves little room for the spires, and these append- 
ages appear to be somewhat, loosely arranged, with their apices approaching 
each other. These shells are apparently fibrous in texture; and on this 
account, and from the position of the „ spires, they approach more nearly to 
Atuyta than to Tmematospira, to *t he latter of which they are more nearly 
allied in external form. « 

Tiio Tvrchratula barrandi of the Wcnloek limestone of England belongs appa- 
rently to the genus, being clhsely allied to O. dispart lis (= ./Urt/pa dispart Its) of 
the Niagara group (Palaeontology of New York, Vo), ii, p. 277)^ holding likewise 
a similar geological position. 1 • 

* .Sixteenth Report on the State Cabinet, p. 60. 1803. 

€ t- Fifteenth Report on the Stater Cabinet, p. 154. 1862. 
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Uuiospira comaia. 

PLATE hill. 

Lcptocatlia concaca : ITall, Pal. N«w-York, Vol. iiK pa. *15, pi txxvlii, ficrr*. 1 - 7 ISG1. 

CteloBpira concavu : 11 \ Lu } Sixteenth Uoport on the State Cabinet, p. f»0. with tfgmc. 

The specimens from the Upper Ilelderberg limestone at Caledonia. 
New-York, and those from the upper portion of the Lower. Ilelderberg 
group in Oneida and Herkimer counties, do not show any differences of 
specific importance, and 1 am therefore constrained to regard this species 
as passing upwards from the Lower Ilelderberg formation ; unions indeed 
we may infer that some of the sediments of that epoch may have exten- 
ded farther to the westward and this species have there existed, while 

the superincumbent formations of limestone, in the absence of the Ori^- 
0 

kany sandstone, have directly succeeded the jldor beds in such a manner 
as to have become incorporated with them, or to have left no dine of 
demarcation. 

A single specimen from Stafford in Genesee county is considerablj r 
larger than any of those from other localities of the Oorniferous lime- 
stone or of the Lower Ilelderberg group, while the sinus of the dorsal 
valve is narrower and less depresse^l^rhe material at present possessed 

j%. 9 

is insufficient to characterize it as a distinct species. 

Geological formation and localities. In the Corniferous limestone at Caledonia 
and other places in Western Now- York, and also in the same formation in Ca.nula 
West. ’ 
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The accompanying figures) illustrate the interior of C«J5tx>srntA and Zygospiua : 



t. 2 . 3 . 


Fig. A vlow *>r tb%» nplroa In CochoiiPiftA cohcava from the voutral side.'*' 
Fift. !*« A view of tlie rmme from the clor»/vl Hide. 

Fig. 3. A view of the »pir«m of ZvttosPtAA from tho ventral 


The Genu* Unoitf.8, which is characteristic of the European Devonian system, 
has not occurred among the collections made in the State of Ncw-York, and so 
far as I know is not found in this country. Of the six genera of SviKriroimxE 
enumerated in the preceding pages, which do not occur in Mr, Davidson’s list, 
five of them are likewise known in the Silurian formations of this country. The 
Genus Mekista, which is cited ns occurring in the Devonian of Europe, is not 
known in our strata of the same age ■ and it is possible that the European forms 
of that geological period may present the same modifications as with us, and fall 
under the Genus Mekicteixa. Although not recognising the Genus Ketzia, which 
in Europe is characteristic of the Silurian and Devonian stages, we have in Tuema- 
tosi’Jita and Eiiyncuosiuua two allied genera. The other genera of this family 
enumerated in Mr. Davidson’s list are characteristic of more modern formations 
than those from which species are hero described. 

# The disposition of the spirals in CocrosriRA is^pot very dissimilar from the same appendages in 
KoNiNcaiA, a Triassic genus of PrachiopojJa . / 
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FAMILY H1I Y Yi'IIOY ELLI ILL. 

The Rhynchonellid.® arc distinguished from the Spiriferid.e mainly 
by the absence of calcareous spiles; though Mr. Woodward includes 
Atrypa in this family /remarking that the teeth and impressions are like 
Rhynchonella, and that “the shells of this genus ditfer from Rhy.vcho- 
“ nell a chiefly in the calcification of the oral supports, a character of 
“ uncertain value.” Mr. Davidson and other authors have placed Atrypa 
in the family Spiriferida?, and I see no reason for changing this disposi- 
tion of the genus. The spires are in all respects similar to those of Sri - 
RiF era, the direction of their apices into the dorsal valve being simply a 
feature of position. The muscular imprints are as much like: those of 
Srirur era as they arc like Hiiyncijonella. 

Leaving out the Genus Atrypa, the Family Rhynchonklmu/E will include 
no genus with calcareous spires ; but from analogy with modorn Riiyn- 
c hon eli. a, they are supposed to have possessed fleshy spiral arms which 
have not been preserved in the fossil^state. This family, in its usually 
accepted limitations, will include Rhynchonella (as at present under- 
stood), Stbnoctsma, Leiokhynciiub, Camarophoria, PENTAMEnca, and 
Stricklanpinia ; though I think there would he great propriety in 
uniting the two latter genera with some others in a separate group. 
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Oexis ItllYJVCHOftFXLA ( Fischer, 1809). 

The species Rhynchondla loxia is made the type of this germs by its 
author. It is only within a recent period that the name has been so 
extensively' applied to nearly all the ovoid or suljtrigonal plicated, and 
some smooth shells of all geological epochs, from Lower Silurian to the 
most recent formations, and it, has been recognized in two existing species. 

In the Introduction to the Study of the IJrachiopoda (page 95 of the 
English edition, page 117 of the French edition), Mr. Davidson remarks: 
“ The Genus Ruyxchonella is one of the oldest types of animal life, 
“ having been repeated from the Silurian epoch up to the present period : 
“ two species are still found alive,” 

I have heretofore accepted the general views of palaeontologists 
regarding this genus, and have described a number of species under it ; 
hut I have long been satisfied that in making such extensive application 
of the term Riiynchonella, we w ere in danger of falling interim error of 
scarcely less magnitude than that of referring all similar forms, with 
many others, to the Genus Terebratula. 

Unfortunately the internal characters of R. loxia do not seem to be 
known : at least I have not seen them illustrated ; and though cited as 
the type by Mr. Davidson, abd figured upon the plate, it is not enume- 
rated in his list of eighteen examples. Mr. Woodward gives as types 
R. acuta, furcellatoy spitwaa, acymi/fata, nigrcsccns and pdttacea ; species 
enumerated in Mr. Davidson’s list, t>ut he does not cite R. loxia. . 

With the interior structure of the type of the genus unknown, while 
the parts are illustrated from retent species, or from fossil ones supposed 
to belong to the genus, w’c are not likely to make satisfactory progress 
in the arrangement of the fossils usually referred to it* A careful study 
of those fossils which have A>een cited a# examples of genera, passing 
through all Jhe geological stages and still existing, has proved, in some of 
them at least, that the assumption was not well founded ; and t think 
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we should hold such views with reservation. In tile present instance, I 
must be allowed to doubt whether R. loxia will be found to possess the 
characters of Lower Silurian and of existing IIhynchonei.l,k ; nor do I 
consider the characters of the existing species as congeneiic with those 
of the older Silurian or Devonian formations. The necessity felt for some 
other designation to apply to some of these forms has induced the names 
Hypothyris > Hemitkyris, Cydothyris , etc. ; but these do not appear to have 
been founded on reliable structural characters'. That some subdivision 
will become necessary, and will be adopted, I have no doubt; but such a 
desirable end can only be consummated after the study of the interiors 
of numerous specimens, with large collections for comparison . 4 

Although having adopted the name Khvxciioxeixa for our Devonian species, I 
hav« lately observed characters which appear to me <o separate them so widely 
from the recent species of the genus, that I am compelled to substitute some other 
designatym. 

Among genera of the same family, wo must necessarily make distinctions upon 
the modifications of certain pavts which they may all possess in common ; and 
the importance of thesa modifications of interior parts or Appendages should not 
be overlooked. Not only do the recent and fossil forms referred to Kuynchioneixa 
possess greiA similarity in the ventral valve, teeth and dental plates, but they are 
l.ot very dissimilar from the same parts in geneva of the Si'iKirjEiun.15. It is in the 
dorsal valve and its appendages that we find characters the most important and relia- 
ble for generic distinction ; and it is only necessary to follow these in the 
of the Tkukdkatumi>.k and Srinu-Kitin r, to recall the moat curious and interest iug 
modification of the parts which this vulvo supports. l*am tli^rcforo inclined to 
regard these modifications of generic importance. 

In many of tho fossil species referred to Rnv xrnio ^ i: rx a , one of the most con- 
spicuous features in the dorsal valve isTho strong septum, which becomes broader 
and often shows indications of division at *?lic apex, or at least evidence of a 
small and shallow V-shaped pit. • 

♦ The reliance upon external forms for the tie tor miction of generic alii ni ties or ditfercxws, although 
a compulsory* condition in many instanced, is far from .satisfactory? Au an example of thi.n kind, I may 
remark that having recently occasion to com pa A Ttrtbraiula $apph* t Barrahpk, with RhynchontUa 
»appho. Hall, the former presented so muc h of a rhynchonoMoid aspect as to. Suggest the propriety of 
regarding the latter ak a synonym, A care ft 1 1 examination of the Bohemian species, from cotfimplown 
the solid fossil, has revealed the fact that it is furnished with calcareous spires arranged as in Atkypa, 
the spires directed into the cavity of the dorsal valve, and the crura connected by a loop in u similar 
manner. 
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Tin? iv rout species of Rhy>ciionella do not certainly furnish any evidence of 
simitar characters* so far as I have been able to examine specimens or illustrations. 
The dental plates of the ventral valve are not, it is true, essentially different in 
fossil and recent Rh v nchon k i .LA ; but the same comparison may be made with 
other genera even out of the Family IvurKCiiONKJLLio^K;. 

With these facts before us, 1 propose to revive the name Stknocisma* of Oon- 
kai> for the species under consideration, extending the term to include the typical 
species Itfu/nchoneUa formosa of the Lower lit Murberg group. This genus may 
be characterized as follows*: • * 

•In his acoond Annual Report (page 59, 1839), Mr, Conrad, speaking of the rocks of New-York, 
says : “The Genua Tkhmjratui.a is wholly unknown, and the shell's usually referred to that genus 
•' I propose to group under the generic name of SraKOCiSJCA, derived from two Greek words signi- 
“ fying narrow* fissure, a character these shells possess under the imperforate apex of the larger 
** valve, and which serves to connect the genus with Dklthtbis, from which it differs in having no 
* f cardinal area. Thi -t last-named, character, on the other hand, connects it with the Genus S T&T uocjfi- 
“ phai.cs. 1 refer to it the common Silurian bivalve, T'erebrafula sehlothehnii, Von 

Notwithstanding the assertion of imperforate apex, we have learned that many of these forms, and 
probably all those which have been referred to T k UKfin atu t. a , have had at some perHod of their 
growth a perforate apex. It was also a Lower Holder berg species (Rhynthanella ybrmosa) which was 
referred by Mr. Con had to “the common Silurian bivalve 7\ schlothrimii.” I have in my possession 
a lithographed plate of the fossils of the Lower Ilclderberg group by Mr. Conbad, w ith the names, in 
his own hand, written beneath the figures; the species I have since designated as K.Jbivnosa having 
there been identified with Tercbratiila svhlottuimii . ^ 

Although the generic characters were not fully described, and with imperfect reference to species, 1 
think it preferable to adopt this name instead of introducing a new one. 

The name Hkmituy his, applied by some authors to certain rhynchonollold forms, has boon used to 
include very heterogeneous materials ; and without citing a long list to prove this, I may mention 
II. angusti 'front, M‘Coy, IT. sub undata, M‘Goy ; If. htmxspherica , var. scotica , M‘C<>v ; all figured on 
the same plate, and belonging to three distinct genera; the first named being undoubtedly a MrttfS- 
and haring internal spifos. This ft generic term, therefore, cannot be adopted unless? redefined 
and very much restricted in its application. 



GENUS RHYNCHONELLA — STBNOCISMA. 


399 


CiEMJS or SlBGEMS Sl'EKOUISMA ( Conrad — II a. x.i. ). 

Shells subtriangular, ovoid or subglobose ; hinge-line short . beak of 
ventral valve extended, attenuate or more or less arcuate and a p pres- 
sed against the opposite valve. A mesial sinus and fold on the ventral 
and dorsal valves respectively. Surface plicated with simple or rarely 
bifurcating plications. 

The valves are articulated by teeth and sockets. A strong median sep- 
tum in the dorsal valve of many of the species, which becomes thick- 
ened in its upper part, with a shallow triangular pit in the centre, and 
the" crura supported on each side : dental sockets crenulate. The teeth are 
strong, with lamellae extending to the bottom of the valve, limiting the 
rostral cavity, and sometimes partially surrounding the muscular area. 

In casts of the ventral valve, the cavities made by the diverging 
lamella* are very distinct; and in the dorsal valve, the place of' the sep- 
tum is strongly marked, the space being wide above, and within this 
cavity at the upper part there is a small angular elevation of greater or 
less eftetent, which originally filled a depression in the. upper part of the 
septum. 

I would by no menus include all the pulioozoio so-called Ithynclmnellrv under tins 
genus, for I am satisfied that there are plicated shells of similar form which have 
a different internal .structure ; but It is absolutely necessary that this structure bo 
known, before wo can make- a proper disposition of the species. 

""V 

# • • 

Rliyuclionella ( Stejiocisinu ) tetliys. 

PLATE LTV. 

f RhynchontUa ttthy ; Billinuji, Cauariiat) J o*a uul, p. 270. 1840. 

Shell subtrigonal ovate, usually wider than long, sometimes length and 
width equal. '* 

Ventral valve depressed convex in the .upper part, nearly flat at the 
sides : mesial sinus beginning above the middle, moderately depressed 
in young shells, and in older ones becoming deep in fronf and abruptly 
curving towards the dorsal valve. 
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Dorsal valve moderately convex in young shells, more convex and finally 
gild 'oils in old shells,; the broad mesial elevation becoming distinct 
about the middle of the length. 

SiMtfAOE marked by from fifteen to eighteen angular plications of which 
five or six are upon the mesial fold sinus, and about an equal 
number, or sometimes six or sevoq, on each side : the plications on 
the dorsal valve near their extremities curve very abruptly to the 
ventral valve. Fine concentric stria*, which are undulated in crossing 
the plications, mark the surface of the shell ; but this feature is rarely 
preserved. 

Some specimens from the Coruiferous limestone of Western New-York appear 
to bo of this species, hut they are smaller than the figures of Mr. Billings* A 
single largo specimen from Pin t OoJborue, Canada West, lias tire plications in 
(ho sinus and six on the fold, with seven on each side. 

I have received from Dr. Knait of Louisville several finri specimens from the 
limestone of the Falls of the Ohio, which 1 have referred to this species : one of 
these has a length of eleven-sixteenths of an inch, with a width of nearly twolvo« 
sixteenths and a depth of half an inch. In another, the length, width and depth 
are as b. 10 and 5 respectively. A young individual has three plications in the 
sinus and iivo on each side.; while a smaller one has but. two plications in the 
sinus. 1 have boon inclined to believe that this is only a dilforent condition of 
sappho of the Hamilton group. 

CJtolvijic.nl formation ami localities This species occurs in the Covniferous lime- 
stone, at Stafford, Genesee county, and Williamaville, Uric county, New- York j 
at the Falls of the Ohio ; at Port Colborne and elsewhere in Canada West.. 

RliynclioneUa ( Stfcnoclsuiu ) billings! ( n. s.). 

PLATE LIV* * 

RhynchontUa thulia : BiuiNis, Canadian Journal, p. 272. 1860. 

VulR.thalia . I>\)anio»ir. 1847 . 

Shell small, ovoid sub trigonal, truncated in the middle *>f the front and 
rounded on each sidej width greater than the length. 

Ventral valve moderately convex j mesial Sinus, beginning a little above 
the middle*of the length of the shell, and marked by “three simple, 
acutely angular ribs ; beak elevated and acute. » 
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Dorsal valve convex ; mesial fold beginning above the middle o'* the 
valve, and becoming prominent towards the front. 

Surface marked by about seventeen or eighteen sharply angular plica- 
tions on each valve, of which three are in the sinus and four on the 
mesial fold ; concentrically marked by fine abruptly undulating stria'. 
The specimens which. I have eximined and referred to this species ,;:o soiuewJiid. 
smaller than those figured by Mr. Bijlmnos. X am not, quite *iiti#ficd that the p] >e- 
cies is distinct from ll.%or*fordi of the Hamilton group: hut specimens of f he 
latter of the .same size have a greater number of jdioatiovs on the fold uud sinus, 
and the shell is larger. Should it prove a distinct species, the name thafio , l»c mg 
preoccupied, must give way t° another. 

(deal of final formation and localiiin*. In the Gorniferous limestone of W<\shiu 
New -York and Canada West. 


IllmiHioiiell.i ( Stenocismn ) Carolina (n. ».). 

PLATE LIY. 

Shell ovate, moderately gibbous, a little produced in front and broadly 
sinuate;* length and breadth about equal. 

Ventral valve convex in the upper prtrt, curving gently to the margin* 
and a little concave along the cardinal slope, sometimes nearly flat 
below; beak little incurved or nearly straight; sinus beginning at 
about one-third, the length of the shell from the apex, very gradually 
depressed and not abruptly incurved in front, making a broad shallow 
sinus with curving sides, the limits of which are not strongly defined. 

Dorsal valve moderately gibbous and VbguJatJy arcuate from summit to 
base, the sides more abruptly curved ; mesial fold becoming defined 
above the middle of the shell, its ^urnmit convex and the sides not 
abruptly limited. * 

Surface marked* by about twenty to twenty-five obtusely angular plica- 
tions; those of the margins becoming obsolete and about four or five 
depressed in the sinus, with a corresponding number on the dorsal fold, 
which are stronger than the rest ; a siifgle one on each si '.lb of the sinus 
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C 

and fold, partially depressed or elevated, and smaller than the other®. 
The shell has been marked by elevated thread-like concentric striae. 

The specimens described are essentially casts, the shell being partially pre- 
sen ed on one of them. The species differs from all the other rhyncbonelioi'd forms 
of the limestone, in the broad scarcely defined sinus, which is not abruptly eleva- 
ted in front; and in the undefined margins of the fold, which arc marked on the 
slope by a less strongly raised plication. The beak is also more, extended than in 
the other species. c 

In casts of the ventral valve, there is no important distinction between this and 
other forms in regard to the dental plates, etc. ; but I am induced to believe that 
investigation upon more extensive material will prove the characters of the dorsal 
valve to be so lar distinct as to require generic separation. 

Geological formation and locolilic . In the Coruifcrous limestone at Sandusky, 
and near C’olumhus, Ohio. 


Itliy ncltoiiellii ? ( Stenocisma ? ) royavia (n. s). 

PLATE LTV. 

SiiELii ovate, compressed ; beaks nearly equal : valves almost equally 
convex above ; the dorsal valve continuing in a pretty regular con- 
vexity, and the ventral valve depressed in a broad undefined sinus. 
The surface is marked by about twenty-four or more slender plications 
on the margin, the three or four central ones on the dorsal valve bifur- 
cating once above the middle of the shell, and some of them again below 
the middle : the same feature is more or less characteristic of the ven- 
tral side. The plications upon th^ sides of the shell are simple and 
become obsolete on the cardinal slopes, which are marked only by con- 
centric stvite. When perfect, the entire surface has been marked by fine 
concentric striae. *■ 

c 

The hinge-line presents obscure indications of mi area on the ventral Valve, 
nnd the species is unlike anything clap known in the formation. It cannot be 
referred with cert ainty to any known genus, It is extremely rare, and but a single 
individual has been found. * * 

Geological 'formation and locality. In the Corniferous limestone, north of L^roy, 
.Now-Yoi’k. #■ 
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Xfcliynclionclla (Stciiocfsina) liorsfordi. 

PLATE LIV. 

Tihytichoriilfa hcn sfordi : Thiriwyth Report on tlu* Sfiito CuMn< i . j>. &7. 1SC0 

Shell, in full-grown specimens, transversely subclliptu-al ; rostral por- 
tion sometimes a little extended ; front nearly straight or broadly 
rounded ; length anti width about as five to six or seven. Young shells 
ovoid subtrigonal. 

Ventral valve moderately convex, flattened and incurved in front ; a 
slightly depressed sinus, appearing about the mHvdle of the length, 
which is flat in the bottom and curving abruptly upwards in front : 
beak moderately extended, abruptly acute, and usually but little 
incurved; 

Dorsal Valve very gibbous in old shells, sloping abruptly to the beak ; 
depressed-convex in young shells. Mesial elevation deflnoJ below the 
middle of the length. 

Surface marked by about fifteen or sixteen to twenty-four well-defined 
angular plications, of which four to six or seven mark the mesial sinus 
and fold, which are deeply bifurcated in front. On the sides and 
towards the cardino-lateral margins of the shell the plications are 
less angular : concentrically marked by fine undulating strhe, which 
are seen towards the front, but rarely on other parts of the shell. 

The size varies from a quarter of an inch in length and five-sixteenths 
in width to nine-sixteenths in length and thirteen-sixteenths of an inch 
in width, according to age. * * 

A specimen of half .an inch in length from the limestone of the Falls 
of the Ohio, sent to rac by Dr. Knapp, wjiich I refer to this species, presents 
a strong interrupted line of growth above thh middle, and lias about 
twenty-eight plications visible, of which four mark the sinus and five 
the mesial fold. 

^ • 

This species differs from the 12. (S.) mppho in tlio finer, more numerous and 
more angular plications ; and is usually a infich smaller shell. It «*an scarcely -la; 
compared with any of the devonian forms of Great Britain, having only a remote 
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resemblance to It. prinripilaris or implexa. It is never abundant, and is often found 
in a crushed and distorted condition. 

f ri-o 'logical formations and localities. In the Hamilton group, at Moscow, York, 
tifuesoo and elsewhere in Western New-York; also in the Marcel lus shale at 
Avon and other places. 


Rhyncbonella (Stenoeisma) safiplio. 

PLATE LIV. 

m • 

Rhynckonellu sapj^o -* Hall, Thirteenth Report on tho State Cabinet, p. 87. 1860. 

fcvfiEiiL, in full-grown individuals, transverse, gibbous, subelliptical. Young 
shells broadly subtrigonal, becoming sliort-ovate ; nearly straight in 
the -middle of the front, abruptly pointed at the beak : cardinal slopes 
concave ; sides rounded to the mesial fold and sinus. 

Ventral valve ilabellilbrm, depressed-eon vox, rarely a little giblbous on 
the umbo, flattened and depressed in the middle towards the front ; 
the sinus becoming perceptible about the middle of the length : sides 
nearly flat ; apex abruptly acute, and more or less incurve^ according 
to age. . 

Dorsal valve gibbous, regularly arching transversely ; the mesial fold 
becoming conspicuous only towards the front : in young shells only 
moderately convex. 

■Surface marked by twenty .to twenty-two or twenty-four plications 

(fourteen or fifteen in the young shells), those towards the cardinal 

* 

margin less elevated; about four Hoa six mark the sinus and fold. In 
old shells, the plications are grooved towards the front; and those of 
the sides of the dorsal valve are* very abruptly bent towards the ven- 
tral valve, with a shorter and wider groove, and all deeply bifid for the 
reception of the opposite plication. .The shell is concentrically marked 
by fine thread-like elevated striae, which are more Conspicuous and 
strongly undulating towards the front of the shell, their remains being 
often preserved in the casts. • ' 

Length anct width, in fall-grown shells, as seven to eight. - 
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This beautiful anti symmetrical species differs from Xi. horsfordi in its more 
robust character and stronger plications. It may be compared with the It. fexistria 
=*a JR. tmnida of Phillips, a Devonian species of Europe. 

Geological formation and localities. From calcareous layers in the Marcellus 
shale near Leroy, Genesee county ; also in the Hamilton shales at Gcneseo and 
York, Livingston county; and at Eighteen-mile creek in Erie county. A specimen 
received from Rev. E. J. Bu.sn was obtained iu the vicinity of llamiltou in Madi- 
son county, New-York. 


llliyntiioncllu. ( Stcnocisma ) congregata. 

PLATE LIV. 

jltrypa cwigregata : Conhad, Amnia I Report ou the Palaeontology of Now -York , p. 55. 1841. 

Shell robust, varying from short-ovate to subglolosc ; length and width 
nearly equal or a little wider than long ; front rounded or straight in 
tire middle ; apex pointed. 

Ventral valve convex at. the sides, depressed in the middle; mesial 
sinus often beginning at about one-third the length’ from the apex, 
and becoming conspicuous towards the front : beak, in old shells, 
closely arcuate over the apex of the opposite valve ; in young shells, 
nearly straight or slightly incurved. * 

Dorsal valve gibbous in old shells, regularly convex in young specimens : 
mesial fold scarcely conspicuous on the upper half of the shell, some- 
times prominent near the margin ; sides curving abruptly to tlio junc- 
tion with the opposite valve. 

Surface (in young shells) marked I5y only nine or ten distinct subangu- 
lar or rounded plications ; in older shells, by eighteen to twenty-two, 
of which three or four occupy the mesial sinus and four or five the 
mesial fold. In the two larger specimens observed, there are but throe 
plications in the sinus, and this is the prevailing number'. Slender 
concentric strife, sometimes aflittlo imbricated in front, mark the sur- 
face of the shell. 

• * 

Oasts of this species are more common than the shell ; and those of 
the ventral valve show the dental plates reaching to the bottom of the 
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cavity, and margining the upper part of the muscular area, which is 
often distinctly limited by the rostral cavity. In the dorsal valve there 
is a distinct septum reaching half the length of the valve, its inner 
upper edge partially divided, and leaving an angular prominence which 
has been the filling of the depression in the septum. 

The surface plications appear to.be more angular in specimens from 
the arenaceous beds ; and the casts of the interior of some specimens, 
which I have referred to this species, present distinctly angular 
plications. 

Thi*» species is readily distinguished from It. ( /S'.) mppho by its more rotund 
or ovoid form and more rounded plications. The ventral valve is more convex, 
and never so lint at the sides ; while the <uds of the plications, curving upward 
to meet the margin of the dorsal valve, form a distinctive feature, apparent in the 
profile views. In this respect, it bears more resemblance to some of the rotund 
forms of the T<ower Heidel berg group, as for example the It. pyramiduta. 

In some of its conditions as easts in a ferruginous argillaceous sandstone, this 
species bears much resemblance to the It. (/S'.) contractu of the Chemung group ; 
but that species ii? never so rotund, the sinus is deeper, and tiic plications are 
angular. 

Mr. Con'katj’s description of Atrypa eongregata is as follows : “ Suborbicular, 
“ with about fifteen rounded cosine crossed by wrinkled lines ; lesser valvo with 
“ the central part fiat, slightly elevated, except towards the base, where it is more 
“ prominent, wide at base and rapidly narrowed above, with four flattened ribs ; 
“ inferior valve with a regularly cone-.ve depression in the middle. Locality. Conk* 
“ lie's Falls, near Apulia, Onondaga county.” 

This species is spoken of as “the most abundant fossil in a formation of shale ” 
(Table of formations, No. 22) ; and siuco the above described species of Rhtx- 
citonku.a is the only one which is. at Ifil Common in the neighborhood of the 
locality named, I have referred it to Mr. Comiao'f species. 

Geological formation# and localities In the condition of casts of the interior, 
this species occurs abundantly in some calcareo-urenaccous or. partially shaly bands 
of the Hamilton group, new Fultonham and Summit in Schoharie county, at the 
ITnadi Ha forks in Otsego cojnnty and nfar South Onondaga. It is found in the 
Tally limestone near Tinker’s «fatis. A ■singl^speoimen, of small size, is from a 
calcareous band in the Hamilton jn - oup at Alden in. Erie county. : 

I. have received several very good specimens from Rev. E. J. Bush of Hamilton 
in Madison comity. * • 
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Rhynelionella (Stcn(Kiisma) pro] idea ( n. s.). 

PLATE LIV. 

Shell sub triangular-ovate ; length and width about equal : front roun- 
ded, with a shallow sinus and gentle elevation, depressed iu young 
shells and becoming gibbous in older ones. 

Ventral valve depressed-convex in the middle, elevated or a little gib- 
bons on the umbo, curving to the sides and gently depressed in a 
shallow sinus below the middle : apex slightly incurved. 

Dorsal valve equally convex with the ventral, sometimes a little more 
convex, the difference increasing with age; regularly convex as far .as 
the middle of the shell, below which the mesial fold becomes more or 
less elevated, but rarely rises conspicuously above the general outline. 
Surface, marked by about twenty to twenty-two, sometimes twenty -four 
angular plications, of which three occupy the mesial sinus ami four 
the mesial fold. Sometimes a few imbricating lines of growth are visi- 
ble, but the liner surface markings are unknown. 

Length usually less than half an inch, and few individuals exceed this. 
The casts of the interior show short and rather slender lamclho in 

X 

the ventral -valve, and a short septum in the dorsal valve. 

This species is, a, very common one iu the eastern part of the State, usually 
occurring in the condition of casts of the interior. It is distinguished l>y its slen- 
der angular or subungular ribs; the shallow sitm* which is gently curved upwards 
in front, and the nearly straight or little curved beak, while the length and lueadth 
arc usually about equal in young specimens. 

In young specimens there is no porceptilje and sometimes but sixteen 

plications visible. Some very young specimens from the western part of the. State, 
which nmy be of this species, liavo only nhout twelve plications. Specimen* from 
tlic Hamilton group of Iowa, received fro;n Mr. O. Sr. Jonx, are of very similar 
character to those of New-York, but with more elongate beak. 

Geological fomyition and localities. This species occurs abundantly in *ome 
compact bed <3 in 'the shales of the Hamilton group, near Fultonham in Schoharie 
county ; and is equally or more abundant in some •decomposing ■ ferruginous beds 
near Cooper stown in Otsego county. Small individuals ( which I lmvc referred to 
this species in its young state ) occur at Moscow and York in the Gcnc.-ce valley f 
and elsewhere in Westcrzf New- York. 
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Illiynchonella ( Steiiocisma ) dotis (n. s.). 

PLATE LIY. 

Shell subfcriangularly ovate, wider than high, rounded in front, or some- 
times truncate in the middle ; a shallow mesial depression and mode- 
rate elevation in front. 

The dorsal valve is more or less gibbous, and the plications at the 
sides are curved abruptly to the margin of the ventral valve. 

Tlio plications are subangulnr or rounded, and about eighteen may be 
counted in the larger individuals. The surface has been marked by fine 
concentric striae, and one or two imbricating linos of growth near the 
front. 

In two partial casts the plications are suhnodose at the junction of 
these imbricating lines; where they are abruptly incurved on the margins. 

The largest specimen observed has a width of half an inch, with a 
length of seven-tenths and a depth of one -quarter of an inch, 

This shell resembles the preceding one in its general outlines, being propor- 
tionally a little wider : the ventral valve is a little more flattened on tho sides, 
the ends of the plications not so much curving to the dorsal valve, and jthe sinus 
curving more abruptly in front. The beak is very slightly incurved. 

Geological formation and localities. The most characteristic specimens of this 
species have been found in a calcareous layer in the upper part of the Hamilton 
group, at Eighteen-mile creek on Hake Erie ; and others from Geueseo and York 
in Livingston county, New-York. 


RliynclioiMtlla ( St&iocismia ) carica ( n. s.). 

* v 

. PLATE LIV. * 

Shell round-ovate ; length, and width about equal, rounded in front. 
Ventral valve moderately convex above the middle, curving gently to 
the lower lateral margins and abruptly to the cardinal slope, regularly 
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arcuate from beak to base along tlie gently depressed mesial sinus, 
which bears four plications in the bottom, and one on each side par- 
tially included, giving it an undefined outline. 

Dorsal valve gibbous, somewhat regularly convex in the middle and 
upper part, and interrupted only pn the lower third b£ the moderately 
elevated mesial fold ; the plications on the lower lateral margins 
strongly curving to the edge of the ventral valve. 

Surface marked by aboul thirty subangular plications on each valve ; 

of which four and partially a fifth are depressed in tlie 'slfhis, giving 
* five prominent and a sixth leas elevated on the mesial fold. The finer 
markings are not preserved in the specimen examined. 

From a partial cast of the apeS of the ventral valve, it appears to 
have had short dental lamellae. 

This species bears much resemblance in its general form to 22. (S.) Carolina oi 
the Corniferous limestone , but it is more rotund, the sinus loss wide and not 
^reaching so fair towards the beak, the plications less augular and more numerous. 
I have a single specimen only, received from Rev. E. J. Bush, and this one has 
♦he appearance of being an adult shell, measuring nearly throc-fourl he of an iuch 
in length and having about the same width. 

Geological, formation and locality. In the Hamilton group, near Hamilton, 
Madison county, New-York. * 

The following species from the Tolly limestone is given in this connexion on 
account of its geological position and relations, although it does not appear to me 
to bo quite congeneric with the preceding and following spocios. Leaving it under 
the Genus Rhv^cmonkwf.a for the present, I nevertheless believe that when its 
internal characters shall be fully known, this one a.id a few others will. constitute 
a distinct genus. In its young condition tWa species has much the aspect of Leio- 
RHrsrsrcHus, and might readily be mistaken for a species of that genus. . 
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Uhy mholulhi vcnustola. 

' PLATE LV. , 

.4 Crypa cuboid** : VASifrxRK (non Sows: rry), Geol. Report Third Pist. 2$ew-Yorfc, p. 1(18, f* 1, 

« •* 1 ai.l, Gool. Report Fourth X>fet. N«rvr-York,,p. 2X6 and 2X6, f. 1. 

Compare Jtirypa cuboid** t Souewy, Coot. Transactions, 2d series; WLv/pU lvi,f. 22. 

Also «• «« Ptfinrs, Palaspitolc Fossils of Cornwall aud Devon, p*. 85, pi . xxxlv 

f. 150. 

Also Tsrtbratula crcnylata : In. lb. p 4 85, f. J62.. a 

a JltryuAMificubcndc* I> ? Okbxqxy :z JLcuboidea, Pjtru.iT>* (non Sowerby), Prodrome, Vol. 1, 
^ p. 95, u. 884. 

Shell in xhe young state oval or ovate, with a moderate or scarcely per-- 
ceptible sinus, and few or no plications except upon the middle of the 
shell ; becoming gibbous, rotund or**ubcuboid, with the width a little 
greater than the length, and the depth from two- thirds to three-fourths 
as great as the length, with a deep sinus and the surface entirely pli- 
cated ; cardinal line extending for two-thirds or three-fdurths the 
width of the shell. 

Ventral valve in young shells a little less convex than the dorsal, and 
moderately or scarcely at all depressed in the sinus. l^n older shells 
the ventral valve is moderately convex in the middle above, and 
abruptly depressed in the brood deep sinus, while it is flat or concave 
towards the lateral margins. Umbo moderately elevated, with the 
beak minute and closely oppressed. The cardinal margins are offan so 
abruptly incurved as to give the appearance of a narrow area on. each 
side of the apex. . . 

Dorsal valve in young shells a little more gibbous than the opposite, 
and without defined * mesial* elevation;’ becoming more gibbous with 
the grow th of the shell. In full-grown specimens the . dorsal valve is 
very gibbous, with a defined /mesial fold reaching above the middle 
of thfe shell, sharply truncate in front, and usually bearing six or seven 
plicaations j the sides of. the shell curve very abruptly and almost ver- 
tically to the' opposite valve. The' apex is very abruptly incurved 
beneath. .the beak of the opposite valv£ - -'.'J , ■■■ 

Surf Acs in* young, shells marked by about four plication^ m ^e; ipht>al 
sinus; while there ate from ten to fifteen on' the sides o£ the shell, 
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which are often obscurely defined. In old sheJls*there are forty or 
morO rather broad, rounded, moderately elevated plications, of which 
from six to eight arc depressed in the sinus, and a corresponding num- 
ber elevated on the mesial fold. These, as well as some of the lateral 
plications, are usually bifurcated above the middle, but occasionally 
below. Those near the margin, and particularly on the fold and sinus, 
are flattened and longitudinally grooved. The plications arc crossed 
by fine concentric striae which are not visibly imbricating. 

The casts show a small rostral cavity, bordered by short and rather 

* 

thin dental lamellae, with an elongate-ovate muscular impression, and a 
moderately or scarcely elevated septum in the dorsal valve. The surface 
shows a beautiful ramified system of vascular markings, the main trunks 
of which curve around the papillose ovarian spaces, and thence bifurca- 
ting are distributed according to the divisions of the plications, giving 
a branch to each one, and these again usually subdivide towards the 
extremities. The central and subordinate lateral groovings of the exte- 
rior of the plications correspond to the vascular markings and their 
subdivisions.^ 

The smaller specimens measure sometimes less than half an inch in 
length and breadth ; while the full-grown shells measure from seven- 
eighths to nearly an inch in length, with a width sometimes exceeding 
an inch, and a depth frequently of three-fourths of an inch. 

This boautiful foftsil occurs iu considerable numbers in several localities of the 
Tully limestone, and in foil-grown individuals is readily distinguished ; but the 
immature phases are not so easily recognized. 

This species was identified by Mr. Vanuxe* with rhe Terebr alula cubo/Jen of 
SowBimr ; and the same name with doubt was used in the Report of the Fourth 
District. M. A. D’Obbiokt lias separated tho species origiually described by 
Soweebt from that described under tho siJ&ie name by Pmure (loc. cit.), propo- 
sing *the name Atrypa tubcuboides for^the latter, efting at the same time the 
American species aa» identical. ■ 

The British species has a different aspect and has more plications on the mesial 
fold and sinus, which is proportionally more elevated in front ; while in the exfo- 
liated shell all the plications are more angular. It beooinos necessary, t herefore, 
fo phbpose^ 'h distinctive name for the American species. Although having a gene- 
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ral resemblance to some of the more gibbous forms of the Lower Helclorberg 
group, tins species is so distinct ns to render its identification easy. 

Geological formation and localities. This^ species occurs in the Tully limestone, 
at. Tully and at Tinker’s falls !n Onondaga county ; at Ovid in Seneca county ; at 
Benton and Penn- Yah in Yates county, New-York. 


Khynclioiiella (Stenoctsnta) exftmia* 

*• • 

PLATE LY. 

A try pa eximUn •• Ha.it., Report on ttio.Fonrtli Geol. District of New* York. IUastration 66, flg.4. 

Shell ovate : valves subequal ly convex in young shells; the dorsal valve 
becoming gibbous in older shells. 

Ventral valve moderately convex on the umbo, becoming somewhat 
gibbous in older shells ; at about one-third the length from the beak, 
becoming depressed in a wide defined sinus, which bears frqm four to 
six plications, and usually not abruptly incurved in front : beak 
incurved and not closely appreased. 

Dorsal valve regularly and moderately convex in young shells, more 
convex, or a little gibbous in the middle, in old shells' mesial fold 
becoming visible about the middle or above the middle of the shell, 
and often quite prominent near the front. 

Surface marked by about twenty-six, to thirty or more, angillar«plica- 
tions, of which from four to six are depressed in the sinus and a cor- 
responding number elevated on the fold. The plications become 
obsolete on the cardinal slopes, apd gradually increase in sbrn to the 
centre. The shell i» usually exfoliated, so that the finer surface 
markings are not preserved, * 

The partial easts of the dorsal valve show the presence of . a median 

..... . 4^ - n “ ? . 

septum reaching half tlip length of the shell. The epex of the ventral 

'■ ' ' ' 

valve appears to have been perforate in the young shells. v 

In this species the young haw ; the form and proportions, of M. of 

the Hamilton group > but they am more finely+plicaf ed, and attain the siae of the 
larger specimens of thaA species before the sinus beooraes truicb de veloped. ' 

Geological jorMatian, and, locality. This specicw : occurs in the Chemuiig groupf 
at Ithaca ; aud is mainly Confined to a single stratum, *in which it is abundant. 
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tthynclionella ( Steuocisiua ) stepltani. 

PLATE LV. 

Shell varying from subtriangular-ovate, with length and width about 
equal, to* rotund or jubglobose, with width greater than length ; more 
or less deeply sinuate in front. 

V kntral valve depressed-convex or but moderately convex above', curving 
gradually to the lower lateral margins and more abruptly to the car- 
dinal slope, where it is a little concave ; becoming depressed in a 
broad undefined sinus, which begins at about one-third to one-half the 
length from the apex ; curving gradually in young shells, and very 
abruptly in older ones, to the elevated front of the doraal valve : beak 
slightly incurved, except in the older and more gibbous specimens. 
Dorsal valve prominently'’ convex and regularly arcuate from beak to 
base in young and full-grown shells, but becomes extremely gibbous 

r if ^ 

infold shells, with a prominent fold on the anterior half of the valve. 
Surface marked by about twenty-eight to thirty-two angular plications, 
of which four* five or six are depressed in the mesial sinus and a cor- 
responding number elevated on the mesial fold. The sinus and fold are 
not distinctly limited, but a smaller and less elevated plication bounds 
the fold and sinus oh either side. 

The specimens described are casts or exfoliated shells which do not 
preserve the finer surface markings. The cast! show the impression of 
short dental lamella) in the ventral valve and a strong mesial septum in 
the dorsal valve, reaching somowhat-^more than one-third the length of 
the shell. * 

This species begra considerable resemblance in form and proportions to tho 
i?. (S.y exintfa, but is more angular in its outline and more coarsely plicated. 

(?eo/eg>*ee/ formatfon aMd localities. This spaciea occur* in the Chemung group 
near Ilbac^a«»Qeittfced with 22. ($.) erimia 5 at Fhilipslvurgb in Allegany county, 
and also in Cortland county , New- York. It is found neai* Bedford, Pennsylvania, 
wbene© I have received seme specimens from Dr. K. P. Stbvews. 
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tthynchonella (Stenoclsma) doplicata. 

PLATE LV. 

... * 

A try pa duplicate : Hall, Report on Fourth Geologic*! District of New- York j Fossil* of the Chemung 

group, Illustratlou lxvii, figs. 2 &. % a. 1848. 

Shell depressed-suborbicular or subquadrate ; length and width about 
equal : valve* subequally convex. 

Ventral valve convex on Ifhe umbo, with beak strongly incurved ; sides 
moderately convex, sometimes a little flattened at the baso-lateral 
margins and very abruptly incurved on the cardinal slopes : mesial 
sinus beginning near the apex and becoming deep and angular below 
the middle, usually marked by a single plication, -and much produced 
in front. 

Dorsal valve convex, most prominent about the middle or below the 
middle of its length,* curving to the sides and produced in nearly a 
direct line to the front. ■ 

. ^ v '* ; * a 

Surface of the dorsal valve usually with two prominent plications sepa- 
rated by a deep groove, which is continued from the mesial fold, with 
one or two obtuse plications on either side, sometimes a single one 
scarcely defined. On the ventral valve there is usually one plication 
only in the sinus, which is margined by angular folds ; and outside of 
these there is one, and rarely more, indistinct folds or undulations of 
* the surface. Rarely there are .two plications in the sinus, one smaller 
than the other, with three of unequal size on the mesial .fold. 

In well-preserved specimens, the. surface is marked by fine elevated 
concentric stria* and faint radiating strife. ; 

Of the interior, little is known beyond the fact that the dorsal valve 
is furnished with a distinct median septum, showing .some peculiarities 
at the junction of iho crura j while the ventral valve shows short blunt 
dental lamellae Should the entity* interior characters beeomeifUlly known, 
this will probably pro ye to belong .to a distinct genus. „ 
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The bImjII is usually about three-eighths of an inch in length and breadth, rarely 
attaining the length of half an inch. 

It is abundant in certain layers in a few localities ; but as far as known, it does 
not. occur east of the Genesee valley: „ 

Geological formation and localities. This species occurs iu the Chemung group, 
at East-Itaudolph and Connewango in Cattaraugus county ; at Cherry creek and 
at Howard on Chautauqua creek, and mere abundantly at Doxterville iu Chautau- 
que county, Ncw-York. 


Ithynclionelln ( Stcnoclsnia) ♦contractu. 

- 0 

PLATE LV. 

d try pa contractu : Haul, Report on the Foarth freol. District of New -York- fluidtraMon Ixvl, 

tlg.Stf. i*i3. 

Not Hkynchonctla cohtracta of D’OaiuaitY. 

jfiryp a !atico*ta and var. an aUovo t Illustration lxvi, Ugs. 1 & 2. 

Not *A. lalico$ta of PiiiLiiiPs, loe. cit. 

Shell transversely oval or subquadrate ; length and width about as seven 
to ten, or nine to twelve, abruptly and deeply sinuate. - 
Ventral valve prominent upon the umbo, with beak abruptly incurved 
and closely oppressed against the umbo of the opposite valve, gently 
declining to the lateral and baso-lateral margins, and often nearly flat 
hi the last named portions ; the centre abruptly depressed into a 
brood deep sinus, with sloping sides which are free from plications; 
extremely produced in front, with a broad linguiform extension which 
fills a corresponding depression in front of the dorsal valve^ 

Dorsal valve somewhat gibbous in the middle, regularly convex trans- 
versely ; the mesial fold becoming prerainent a little above the mid- 
dle, and continuing almost horizontally, or slightly ascending, to the 
front ; the sides curving more «sjess abruptly to the ventral valve, 
according to the Oohvexity of the shell. * 

Surface marked Joy about sixteen angular ^licatione, varying from six- 
teen to twenty j of which three are usipilly depressed in the mesial 
sinus, with a corresponding number on*th<? mesial fold. The four pli- 
cations of the fold originate as two at Hie apex, each becoming divided, 
the two central ones being usually, stronger than the two lateral ones. 



339 PALEONTOLOGY OF NEW- YOEK, 

The, shell when preserved shows fine concentric strife, ami towards the margin 
a few crowded imbricating folds : the latter arc frequently preserved in casts of 
tbo interior. In many casts there are no more than fifteen or sixteen plications 
visible, those towards the margins being obsolete. 

In yonng and hall-grown specimens, found associated with the others, there are 
sometime*; but two plications in the sinus and three on the mesial fold (rarely a 
.single one in the sinus) ; while sometimes there are four plications in tho sinus, 
« when the shell is only of medium size. 

The casts show a distinct, mesial septum reaching nearly half the length of the 
dorsal valvo, and in the ventral valve a short rostral cavity with short dental 
lamellee. 

This species, though usually® preserving its distinctive characters, presents con- 
siderable variety of aspect in its different conditions, and in different sediments*. 
The plications are usually snbangulnr or obtusely angular ; but in some specimens 
they are quite rounded above, while in others they are abruptly angular, and the 
entire shell has a less expanded form. It often happens, in those forms with more 
angular plications, that there are no more than five or six on each side of the 
mesial fold and sinus ; and even tho broader forms sometimes present this charac- 
ter. The plications on the lateral portions of the shell arc sometimes grooved. 

This specios assumes not only the varieties of aspect represented in the illustra- 
tions on Plate x.v, but many others not show n in the figures. Tho forms illustrated 
in tho Iteport of the Fourth District, and referred to as varieties o^ Atrypa lati- 
costc of Pmixxrs, are apparently all of this species, and not umutioal with the 
European form. 

The figures of Purt-urcs (loe. eit.), Plate xxxrv, 153. c, d, bear a more near 
resemblance to some of the forma of our species ; but the figures of H. laticosta , 
Phixxits, as g :,, ou by Mr. Davidson,* do «»ot correspond with our species ; while 
the- illustrations of It. plmrotlon by the latter author, on Plate xiu, figures 11, 12 
and 13, resemble the prevailing form of our species : figures 12 and 13 repre- 
senting those found in the poorer greenish micaceous shales of the-Chemung 
group. The identifications wfth It. Idtt’costa, as illustrated by Mr. Davidson, there- 
fore cannot stand; that species being more nearly like our It. otbitularis, which 
in turn presents many of the character^ef the larger and more robust forma of 
It. conlracta. It also boeomes t extremely difficult to point out differences between 
this species in its various phases, and some*of those forms which o:c«” abundantly 
in tho Waverly sandstones of Ohio, and I am at present competed .to regard them 
as identical. ' V 

.. v» « • " 

* w. ■ — - '■ r— 1 *— — — 1 ■ ■■ ' »7 » ■ — I 

** Itynograph of British Dorozv|»nJirschk>pod», Plato xiv, figures .1-8. 
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Geological * fortnaiton* and localities. This species occurjnn the Chemung; group, 
both in the shales and shaly sandstone* of the central part of the group, and also 
in ferruginous sandstones ami conglomerates of the upper portions, and in nume- 
rous localities from Tioga county to the western limits of the State. It is found 
near Ovrcgo, near Cortlandville, at Ithaca, on Caynta creek, at Chemung narrows, 
Elmira, Painted-post, Bath, Angelica, Rockville, Philips burgh ; near Glean, near 
Ncw-Albion ; near Westfield, French* creek. Howard's on Cbautampia creek, 
Twenty-mile creek and elsewhere; also at Moadvillo, Pennsylvania, from nil uf* 
which places I have specimens before me. I have likewise received specimens 
from Dr. R. P. Stevens, collected at Bradford, Pennsylvania. Specimens from 
Licking* county, Ohio, have the same aspect, and present nil the modifications ot 
form, varying number of plications on fold and sinus, and oilier characters marking 
the New -York specimens. 


lthynchonella (Steiiocisma) orbicularis. 

PLATE J/V. 

JRhynchotjflla orbicularis : Hall, Thirteenth Report on tho Sl-afo Onhiuet. p. PH. 1 W> 

Shell suborbiaular, ventricose on the dorsal valve ; width greater than 
the length. A * 

Ventral valve moderately convex, scarcely gibbous on the umbo ; beak 
incurved; outline gently curving on the lateral and base- lateral mar- 
gins, and the centre gently depressed in 41 broad and strongly deli nod 
median sinus. 

Dorsal valve gibbous in the middle, arcuate from beak to base ; sides 
abruptly curving to the ventral valve; median told beginning above 
the middle of the length, and becofning more prominent towards the 
front. 

Surfaces marked by about twenty -four or more subangular or rounded 
ribs* those of the central portion being strong and elevated,, and those 
towards the cardinal slope gradually finer and less distinct. There aie 
four or five plications in the mesial sinus, and from four to six: on 
tile mesial fold, which are moderately elevated and gently curving 
[ Paleontology IV ] • 
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to the front. The 'plications on the sifles are more or lees abruptly 
curved to the margins of the shell. The shell, when preserved, is marked 
by fino close concentric strife : the specimens are usually casts. 

I have referred to this species some gibbous forms with moderately elevated 
mesial folds, in which the plications ore subaugular or rounded, and the entire 
shell preserves a rotund form. The original of this species is the largest one that 
* has been observed, and is nearly an inch in longlh, with a somewhat greater breadth. 
The more common forms are about three-fourths of an. jnch in diameter. 

This species presents many features in common with It. sappho of the Hamilton 
group ; and I am prepared to find, among larger collections, a gradation from 
one to the other. 

Geological formation and localities. This species has been found in the higher 
beds of the Chemung group ; iu Chaittauque county, New- York ; at Moadville, and 
in some loose masses of the group on Oil creek, Pennsylvania. 


Rhynehoiiella ( Stenoeisma) sappho, var. 
PLATE LV. 


* 

Specimens from the ferruginous sandstone of Licking oounty, Ohio, 
preseuf all the characteristic features of R. (S.) sappho of the Hamilton 
group. The specimens vary from about half an inch to three-fourths of 
anj^nbh in length, with a somewhat greater breadth. The plications vary 
from obtusely angular to rounded, and often show a distinct groove 
towards the margin of the shell. 

This form is common and even abundant in the ferruginous sandstones known 
os the upper part of the Waverly sandstone eerie* of Ohio, and it is introduced' 
for comparison with the Hamilton and .Chemung forms of New- York. 
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Genus Leiorhy scuts (Hall). 

LKiORHTNcnvR ; TTai.t,, Thlrteonth Report on tho State CaMn»i, p. 76. 1860. 

The sheila of this genus are ovate, circular or transverse, -with valves 
unequally convex, and marked by a median sinus and fold in the ven- 
tral and dorsal valves respectively. 

The surface is plicate*! by rounded , bifurcating plications which are 
always more conspicuous on the mesial fold and sinus, while they 
often become obsolete on the lateral portions of the shell; concen- 
trically marked by strong lines of growth. Substance of the- shell 
fibrous, usually thin. 

Valves articulating by teeth and sockets ; the apex of the ventral valve 

perforate at some period of its growth, the lower side being completed 

> 

by deltidial plates. On the interior of the ventral valve, two short 
diverging dental lamella? extend into and are joined to the sides or 
bottom of the rostral cavity ; the muscular impression occupies a. 
narrow triangular or ovate -triangular space below the dental lamella?. 
Tire dorsal valve has a well defined septum, often reaching below the 
middle of the valve, and divided above, leaving a triangular or spoon- 
shaped depression. The hinge-plates are narrow strong processes, with 
sockets embracing the teeth of the opposite valve. * 

Numerous examples, showing the interior to some extent, have not 
developed any spiral appendages in the shells of this genus, and I am 
now quite satisfied that they belong to the Rh^ nchonellidm. Externally 
these shells differ from Stknooisma in tfie low rounded and bifurcating 
plications, aud their obsolescence on the lateral margins, while they are 
never interlocked at the junction or the valves. When occurring in *he 
same beds, the two have a different aspect; and Lbioriiynoiitts is abun- 
dant in the- blabk shales where Stenooism* rarely occurs. It appears, 

* * 

therefore, desirable to continue these forms under a distinct genus. 

These shells are at present known only in the Hamilton and Chemung 
grqupa; beginning their existence in the Marcell us shale, being quite 
abundant in some dark* shaly beds in the middle of tfie group and in the 
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Genesee slate, and occurring generally in the more shaly portions of the 
Chemung group. 


Lctorhynchns Uinltaris* 

PLATE LVI. 

Qrthii limit ar is : Vanuxem, Ck A. Report ThlM District Kcw-Tork, p. 146, f. 8. 1842. 

.4 try pa limitari m : Hall, Geol. Report Fourth District Now -York, p. 182, f. it. 1848. 

Leiorhynchu* limitaris : Hall, Thirteenth Report on the Skate Cabinet, p. 85. 1860* 

Shell ovate, subdrbicular or transverse, moderately or extremely gib- 
bous, with the sinus and mesial fold more or less developed. 

Ventral, valve in young shells scarcely less convex than the opposite, 
becoming gradually more dissimilar with the growth. In old shells 
the ventral valve is rather gibbous near the beak, and gradually 
depressed below, becoming deeply sinuate, produced in front and 
abruptly truncate ; beak closely incurved. # 

Dorsal valve more convex than the opposite, gibbons in older shells, 
the mesial fold becoming developed below *bo middle of its length; 
umbo gibbous, and often rising nearly as high as the beak of the ven- 
tral valve. % 

Surface marked by numerous angular or subangular plications, those of 
the mesial fold and sinus distinctly bifurcating, while sometimes a few 
of those on the sides are divided ; concentrically marked by fine striae 
as in all the species of this genus. 

In the youngest specimerfs observed, *the ventral valve below the 
umbo is flat or. concave : while in those a little older, the two valves are 
nearly equal, and the shtjl is nqprly circular. The illustrations on Plate 
lvi present the principal varieties of form of this species. 

Geological format ion and localities. This, species Is abundant in the Goniatite 
limestone of the Marccllus shale ; attain the absence of this limestone, It is 
abundant in certain layers of the Marcel lu§ shale, always characterizing that hori- 
zon, a fact which induced Mr t Vanuxem to give it the nai$c linalaris. It is 
widely distributed, occurring in the Gomatitelimestonein Schoharie, and in the 
same position at intermediate points as far as Marccllus in Onondaga bounty. It 
is abundant in, the shalo at Avon, 4^ Leroy, near Aldch, o lid at numerous other 
places within the State of New-York. I have hotsecn specimens frotn^y western 
locality. ' * ' * * > v • 
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Leiorliymiius mysia. 

PLATE LVI. 

Shell small, suborbicular ; valves subequal ly convex, with a few .strong 
plications reaching half way from the margin to the beak, of the 
shell. 

* 

This species is distinguished by its small size, circular- form, and proportionally 
much stronger plications, of which there arc at least three on oaoh side of (!>e 
fold and sinus, terminating near the middle of the shell. In a few larger indi- 
viduals, tho plications have a greater extent. A single plication marks the sinns. 
The length of tho shell is usually less than three -eighths of an huh; width a 
little greater. One individual measures nearly a quarter of an inch in length. 

In a specimen of i. limitans of the same size, the plications a re scarcely 
perceptible. 

Geological formation and locality. This species occurs in the Goniaiito lime- 
stone of the Marcellus shale, in Schoharie, associated v, ith X. limitaris. 


Leiorhynclius qnadricostata. 

PLATE LVI. 

Orthu quadricQstata : VAJiCSik, Gool. Rep. Third Dial. New* For It, p. 18C. 1 Si 2. 

M «• IIall, Geol. Rep. Fourth Di*t. Kow-York, p. 222, f. 2. 1813. 

LHorhynchu* quadricoslata t Fall, Thirteenth Report on the Stato Cabluvt. BO. 1600. 

Compare Leiorhynchu* multteott* : Ii>. lb., p. 85. 1800.* 

Shell broadly ovate, somewhat gibbous, with distinct mesial fold and 
sinus. * 

Ventral valve a little gibbous towards tLo beak ; sides nearly flat, with 
a wide mesial sinus. 

Dorsal valve more gibbous than tSeTopposite, greatest convexity in the 
middle of the valve ; mesial foiq prominent. 

Surface of mesial fold and sinus marked by three, four or five rounded 
plications, which bifurcate above. Sides of the valves obscurely marked 
by rounded plications, which become obsolete towards the margin, and 
sometime^ this part of the shell is almost . entirely free from any 
markih#fwhatever. * 
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The specimens originally referred to this species occur in the Genesee slate, 
and are more or less compressed or otherwise crushed, so that the real form and 
proportions cannot well be determined. The shell in this rock has* been extroniely 
thin, and the incipient plications outside of the mesial fold and sinus are Usually 
almost obliterated by the pressure which has flattened the shell. In the compari- 
son of a considerable number of specimens from the black shale with those of the 
bluish shales of the Hamilton group below, I am somewhat doubtful as to the 
propriety of separating the X. mnUicokta from this species, since iu that one there 
is a great variation in the strength of the lateral plications, as well as in the space 
towards the cardino-latenil margins where they ufo more or less obsolescent. 

The cast of the interior shows un elongate narrowly ovate muscular area in the 
ventral valve, and a strong septum in the dorsal valve, which is divided above and 
margined on each side by the muscular imprint. The entire interior of the shell 
or cast, when preserved, is beautifully marked by the ramifying vascular impres- 
sions which enclose the papillose ovarian spaces. 

The illustrations show the characteristic features of the species, as occurring 
in the Genesee slate. The ordinary size of specimens is from three-fourths to on© 
inch .in length, with a width nearly the same ora little greater. One specimen 
measures more than an inch and a quarter in length and an inch and a half in 
width. 

Oeoloffirat formation and localities. This shell occurs ifa the Genesee slate at 
Bigslmtm point and other places on Seneca lake ; near Ogden’s ferry on Cayuga 
hike, and at other places thence to LudloWville ; below Ithaca and elsewhere in 
the region of Seneca and Cayuga lakes. 


, Iciorbyncbus niuSficosta. 

PLATE l.YI. 

* * 

l.eiprhynrfnu * muUicoita : 11 Thirteenth Uepftrfc ou the 3tr.io Cabinet, p 8$. *$30, 

RfL2’tt:/iit.\el!u ? iituru : . CauAlIaa Journal, Sio. xxvil, p. 278, 1800. 

Ct jiiparp Ltiorhynchu* quadricoitata (loo. cit lit »up. 

Shell ovale, with the length and jycaatest width nearly equal (In com- 
pressed specimens the .width is often greater titan the, length) I' sides 
gently curving from the beak for About two-thirds the length, thence 
curving abruptly to the front, which is truncate in ttie riiiddlefor the 
width 'of the sinus. • «, 'V v - 

ViiNTitAL vaWe gibbous on tlt% ujnbo, curving, to the sides,, becoming 
gradually depressed in the centre and forming a sinus which.it broad 
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«®d gently defined below the middle of the length of the shell. The 
umbo is prominent, the beak small and neatly incurved over the umbo 
of the opposite valve. 

Dobsal valve much more convex than the ventral, the greatest gibbosity 
a little above the middle, gently curving to the sides and bnso-latei- a,l 
margins; the centre elevated in a broad mesial fold. 

Surface marked by numerous rounded or su'oangular plications, of which 
from three to six or seven are depressed in the sinus and a correspon- 
ding number elevated on the fold. The plications of the fold and sinus 
are always bifurcating, those of the sides simple or obscurely bifur- 
cating, and all usually becoming obsolete at one-third to one fourth (he 
length of the shell from the apex; concentrically marked by raised 
thread-like striie, which sometimes become sqnamese imbricating 
folds or lines of growth. 

Tljjp cast of the ventral valve shows a narrow' rostral cavity and slen- 
der dental plates, with a lanceolate or lance-ovate muscular area. The 
ovarian spaces are papillose-striate, and outside of those are the rami- 
fying vascula.^ imprints, Tho cast of the dorsal valve shows a median 
septum reaching more than half t?ie length of the shell, divided above, 
leaving a triangular pit. The muscular imprint is narrow, elongate, and 
marks the surface on each side of the septum more than half-way to the 
base. 

This species presents considerable variety in »its surface characters, varying 
from specimens with few perceptible plications on tho sides of the shell, to- these 
with six Or seven ou each side, and from three to seven iu the mesial sinus. In 
some of the' specimens iu the Hamilton shales, the plications are numerous, suhsm 
gular, reaching to the apex of the shell, .and showing distinct bifurcations in 
those of the lateral as well as the mesistgortion of the valve. 

In order to make a' comparison with the Canadian species, I have procure.! 
specimens from Bosanquet and Widdejj in Canada West ; and I find the same 
Variations among them as in those of Now-York. In seventeen specimen* examined, 
there .were two corresponding essentially with the figure of Mr. Billows (b>e. 
cik), except that the plications are obsolete tft walds the beak : one of these 
specimens is about an inch in length and breadth, and the other a» little leas. In 
other specimens of nearly the same size, there are four or five plications on the 
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mesial fold, while those on the skies of the shell arc obscure or nearly obsolete ; 
and were they hnhodded in an argillaceous shale instead of a calcareous one, they 
would not bo very dilFerent in appoaranco from Isdorhynclms quadricovtata. 
Smaller specimens from Widdcr present almost every phase of development in 
the plications. " • 

Altogether, accepting for the present the distinction between these forms, I 
believe thoy will prove identical ; and 1, am not indisposed to unite with these 
t he Ij. mesacostalis of the Chemung group. 

Geological formation and localities. This species occurs in the Hamilton group, 
from Seholiario county to the western limits of the Stale. It is common at Fu I ton- 
ham and Summit ; at Plainfield and Unadilla forks ; and also on the shores of 
Owasco, Cayuga, Seneca sand Canandaigua lakes- It is less common at York, Mos- 
cow, Darien and Eighteen-mile creek. The specimens from Canada West arc less 
compressed than those of New-York. 


liPiorltynclins iris (n. s.). 

PLATE LVI. V 

Shell small, subangularly ovoid, with a deep sinus and prominent mesial 
fold. 

Ventral valve convex on the umbo, flattened on the sides and deeply 
depressed in a median sinus below the middle ; apex elevated, perfo- 
rate, the lower side of the foramen bordered by deltidial plates with a 
distinct narrow area on each side. ti 

Dorsal valve gibbous in the noddle, curving abruptly to the sides, and 
strongly elevated in a mesial fo\d towards the front. 

Surface plicated, the plications s^bangular, beginning at one-third the 
length from the apexy some of them obscurely bifurcating j concen- 
trically marked by flue elevated striae and a few imbricating lines of 

a * 

growth* ' 

Geological formation and Ideality. In the calcareous shales of the age of the 
Iliuuilton of Chemung formations^ncjir Rockford, Indiana. Received from Mr. 
O. Sx. John. 
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Leiorliynriiii* Kellogg! (n. s.). 

PLATE LVI. 

Shell ovate or Buborbieular, more os less rotund, Sinuate in the middle ; 
length and breadth nearly equal in the younger shells, the width 
becoming greater in old- shells; the middle of the front abruptly 
truncate. ; ' 

Ventral valve gibbous a little below the umbo, curving gently to the 
sides and becoming gradually flattened in the middle, and deeply 
sinuate in the lower pa&. Beak closely incurved over the umbo of the 
opposite valve, with apex acute. 

Dorsal valve regularly convex in the middle and upper part, curving to 
the sides : the broad flattened mesial fold usually becomes developed 
’below the middle of the length. 

Surface marked by low rounded plications, of which there are four, five 
or six, and sometimes ten in the mesial sinus, and a corresponding num- 
ber on the mesial fold. There are. six or seven plications on each side 
of the mesial fold ; and .both these artd the central ones usually extend 
no more than half-way^to the apex, and sometimes not so far. When 
the shell is prdscfved,- there are fine radiating striae upon the upper 
half, which are less distinct below ; and the entire surface is marked 
by fine thread-like concentric stria*, which, at intervals, are crowded 
into stronger wrinkles. ° ■ 

The casts show a narrow ovate muscullir area in the ventral valve, 
with a slender process filling the rostral cavity. In the dorsal valve there 
is a strong septum, with narrow muscular imprints on each side, reaching 
below the middle of the length. * 

length- of seven-eighths of an 
inch with a width of one inch. A smaller specimen has a length and 
widthof ihree-fourthSof an inch. 
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In .some ol' its phases, this species approaches to tho I,ctorhynchus multicosta ; 

but it is proportionally broader, and the plications do not extend so far towards 

the beak, whiltf tho prevailing aspect is quite different. { 

Geological formation, and locality. Specimens of this species were collected 

in the northern part of Ohio, from a calcareous roek, associated with Strop/to- 

dontn de/nissa, 8. perplana, 8 pirifero. mucro nata , a species of Atkyris ami a Merits- 

tella, by Dr. G. M. Kkl^ooo of Keokuk*, Iowa, from whom I have received them. 

I have tho cost of a single specimen from the Hamilton group in Eastern New- 

York, which very closely resembles this one, and is probably identical with it. 

* • 

* ' 

Leiorliyncbus sinuatus (n. s.). 

PLATE LVII. 

Compare Lciorhynchu # limilari* (ut sup.). 

Shell ovate or orbicular, more or less distinctly sinuate from the mesial 
sinus, and truncate in front. 

Ventral valve moderately convex, with the sides nearly flat,® depressed 
in tho middle and extending into a broad shallow sinus. 

Dorsal valve moderately convex and sometimes gibbous, gently curving 
to the sides; the mesial fold broad and flat. V 

Surface marked by about twelve to fourteen or fifteen rather coarse 
rounded or subangular plications, of- which four or five arc depressed 
in the mesial sinus. The sinus and fold are :^ot often conspicuous above 
the middle of the shell. Concentric stria* as in others of the genus. 

It may be found that this ferm is only a variety of L. limitaris, existing under 
other conditions and at a later epoch. The plications arc coarser, and do not 
extend to the beak as in L. limitaris, am? the shell attains a somewhat grealer siise 
and more robust aspect. * » 

Geological formation and localities. This species occurs in the shales of the 
Chemung group at Ithaca; at .Chemung narrows, and other places hi Southern 
Now- York. 

C 

Leiqiltynchiis mcsacostalis. , 

• FLAT* LVII. 

* • * 

Mrypa me*acost*U$ . Hall Gool, Report Fourth D!»t. RT«w»Tork. Ittn»trationa of Fo»*lli# of the 
• e Chemung group, 64, f. l a and l 6. 1848. 

Leiorhynchas mesa co*t all t : Id., ThfrteenthReport on tho State Cabinet, p. 86. 1860. 

Shell oval or ovate, more or less gibbous, sinuate towards the front. 
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* 

Ventral valve usually moderately convex, gibbona on the umbo, gently 
. curving or flattened on the sides, depressed in the middle into a wide 
shallow sinus ; apex closely incurved. 

Dorsal valve convex, more or less gibbous, with tjie mesial fold promi- 
nent below the middle of the s'nqll. 

Surface of mesial fold and sinus marked by four, five or six well-defined 
rounded plications, which reach nearly or entirely to the apex, and 
are dichotomous in their upper part.. Sides of the shell smooth, or 
obscurely marked by low', obsolete folds; concentrically marked by 
fine striae. 

In the larger number of specimens, the lateral portions of the fossil 
arc essentially freq from plications, but they are sometimes visible, and 
in a single small specimen there are two plications on either side of the 
sinus; and one. larger specimen shows a similar character. In others, 
there are inequalities of surface, indicating the plications. It should be 
recollected, however, that the specimens are usually in the condition of 
partial or entire casts, and these features may have been more strongly 
developed iq the shell. 

The cast of the dorsal valve presents the usual features of all the spe- 
cies in the longitudinal septum, which is distinctly divided on its upper 
inner face. 

It is not difficult to conceive how, by a gradual obsolescence of tbo lateral pli- 
cations of the JL. quadricostala of the Genesee slate, and by acquiring a mom 
robust habit in a different sediment, this form in the Chemung group may be 
ouly a modification of that which holds a position initial. a several hundred feet 
below. Although retaining the specific designation for f ho prevailing Chemung 
form, I am quite prepared to see the propriety of uniting it with the species 
just named, and perhaps even with ttdf X. multicosta of the Hamilton group. 

Geological formation and localities. This species •ceurs in numerous localities 
of the Chemung group in the central part of the Slate. It has been collected neur 
Ithaca, at Chemung and Chemung harrows, neaf Elmira, Hath, etc. 1 have not 
seen the species in the western counties of Cattaraugus and Chautauquc. 
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jLelorliymhus globulfformis, 

PLATS J/V II. 

,/ltrypa globuliformis : Vanuxbm, Geol. Report T£ird DUt^New-York, p. 182, f. 3. 1842. 

1 adopt the name applied by Mr. Vantjxkm to some gibbous forms of what 
appeal* to be Leiohhynouus. The Bpecies is spoken of as occurring “ in myriads 
in this group of strata in the Third District. I have nevertheless had an opportu- 
nity of examining but & few individuals, which are casts of gibbous dorsal 
valves, marked along the centre by four or five strong rounded plications, which 
are a little elevated above the general surface of the shell, and margined by a 
narrow elongate musculur impression. It is possible that larger collections may 
show tho propriety of uniting these with L. mesacostalia. 

Geological formation and localities. This species occurs in* the Chemung group 
in tho south part of Otsego county, and elsowhero in the, southeastern part of the 
State of New-York. • 0 


lelorbynelios dublus (n. «?.). 

PLATK LVII. 

Shell broadly ovate, rapidly expanding in width from about the middle 
of its length, and wider than longj concave along the cardino-lateral 
margins. 

Valves moderately and almost equally convex ; the ventral valve scarcely 
sinuate, and the dorsal valve with a slightly elevated fold hear the 
front. ‘ ' • 

Surface marked by twenty-four \o twenty-six slender rounded plications, 
of which about six are raised onthe mesial fold. Length half an inch, 
with the width (* little greater. 

two well-marked specimens, one has a slight fold and sinus, Effec- 
ting only the front, of the shell ; the other specimen yt hot perceptibly 
marked by this feature. The plications or stria* are finer than in any 
other species^ ana extend quite to the apex of the valvea. 1 

This species is apparently from tlfe calcareous bgds of the Marocllus shale, but 
the particular locality is not known. • ■ 
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fiEXI’S lEPTOCfliJLU (Hall). 

Thib name was proposed in the Tenth Report on tlie State Cabinet 
(1.856, published 1857), for some forms usually referred to TEitKWiATrxA 
and RHYNcnoNELLA by authors. T ho genus was described and illustrated 
iu the Twelfth Report on the State Cabinet, 1859.* 

J have subsequently found it necessary to separate some of the species 
originally included under this genus, on account of a different internal 
structure; but the typical forms remain as first characterized. Unfortu- 
nately, the specimens have not yet yielded a full knowledge of their 
interior structure. 

l>ptoi'<»dia acutiplicutn. 

PLATE LVIT. 

Atrypa aculiplicata : Cokraj>, Aminal Keport on the Pal*K»iilo)ojry of Now«Y'»ik, p. 54. lfc»41. 

This speqies is described by Mr. Conrad as follows : “ Short, ovate 
“ acute, compressed, with six to eight acute profound plicae ; beak of 
“ larger valve acute, concave beneath the apex in front; three or four 
“ Strongly marked concentric impressed lines. Locality : Near Wator- 
“ ville, in Onondaga limestone.” 

The shell is plano-convex, varying in form from ovate acute to orbi- 
cular. The ventral valve is moderately co’nvex, with the beak slightly 
incurved. The dorsal valve is dqpressed-convex, sometimes flat or con- 
cave from compression. , • 

In the greater number of specimens, the plications are from six to 
eight on each valve, strongly tegular ; the cqptral one on the ventral 
valve depressed, and margined bn each side, by a larger one, while on 
the. dor sal valve two plications ore slightly elevated, giving an abrupt 
sinuosity in front. The shell is concentrically marked by strong imbri- 
cating lines of growth. * ♦ 

* See Tw*Uth Report on the State Cabinet, p. 32 ; aid Palaeontology of New* York, Vol. in, pp. 24T* 
and 447. . 
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Under other conditions, the plications are more numerous and rounded, the 
.s«jiwmo?e imbricating: lilies loss conspicuous, imd the shell takes a more orbicu- 
lar form, approaching to the X. jiabvllites ; but the beak is never* so strongly 
incut ved as iu that species. It may be doubtful whether an examination of a large 
number of specimens will sustain a separation from X. (./I.}' Jlabellites ; but while a 
considerable number of individuals from two or three localities sustain the charac- 
ters originally given, I shall retain it under a distinct specific name. 

Oeolor/ival formation and localities. This species occurs in the Upper., Bolder - 
berg limestone, near Watervilio and at Cassville, Oneida county ; at 44 Dry-lota,” 
Morkimer county ; at Jamesville, Onondaga county, and at Kast- Victor, Ontario 
county. Specimens from the same horizon at Waterloo in Seneca county have a 
more orbicular form, with more numerous and less angular plications. 


With our present knowledge of the characters of the Genus Lki»toc<kli the 
L* jlabellites, X. Jhnbviata and L. actrfi plicala will remain -as typical forms of the 
genus, while JLeptococJia concavity and Jb. dichotonuz (Pal. Now -York, Vol. in, pp. 245 
and 452) must be referred to the Genus CcFXOBriKA ; to which may bo added the 
L. {Atrypd) disparilis of the Niagara group. 

The species Z,eptoccelia (.Airyjpa) hemispherica (Pal. New- York, Vol. n, pa. 74, 
pi. xxiii, f. 10) and L . (At.) plarioconvexa (Ibid. pa. 75, pi. xxiii/ f. 11 > and Vol. in, 
pi. ciii n, f. 4 and 5) arc apparently true LxirroCKEl-JA, both from external form 
and from what we know of their internal structure. I nevertheless regard dt as 
desirable to make critical examinations of the Clinton group species, in the hope 
of arriving at a more satisfactory' knowledge of their internal structure and 
relations. 
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I 

CrENinf CaMABOPIIOWA (Kino, 1844). 

The Genus Camaro phobia is described as having the shells of sub trigo- 
nal form, with convex valves longitudinally “divided by a sinus and" 
“ mesial fold. Beak entire, acute, more or less incurved ; under the 
“ extremity of which a small fissure is sometimes exposed : no area or 
“ deltidium. Surface generally plaited, with or without marginal expan- 
“ sions : shell structure impunctate ; valves articulating by means of 
“ teeth and -/sockets. 

• “ In the perforated valve , the dent ’ plates are conjoined at their dorsal 

“ margins, forming a trough-shaped process affixed to a low mcdxo-lougi- 
“ tudinal plate. In the smaller valve, the space between the rockets is 
“ occupied by a small cardinal muscular protuberance or boss; on either 
“ side of which two long slender processes curve upwards, to which 
“ were,, no doubt, attached the free cirrated spiral fleshy arms. From 
“ beneath tjje cardinal process, a high vertical mesial septum extends to 
“ a little more than a third of the length of the valve, supporting along 
“ and close to its upper edge a jpatul a- shaped process, considerably 
“ dilated towards its free extremity, and projecting with a slight upward 
“ curve to nearly the centre of the shell.” 

The typical form, O. schlothcimi (Von Buck sp.), has the same form and 
expression of a strongly plicated Khtnchonkj.ra, and diilers mainly in 
the trough-shaped process formed by the union of the dental lamellae. 
Authentic examples are known in Eyropc from the Carboniferous and 
Permian systems, and Mr. Davidson expresses a bedief that it will be 
found in. the Devonian. Unfor^mately I have had no opportunity of 
seeing more than a single American species v^hich could be satisfactorily 
referred to this genus, and that ewe has a plicated surface and rhyncho- 
nelloid form. It* is with, much hesitation, therefore, that I refer the fol- 
lowing smooth shell of Devonian age to this genus. 

In making a final examination of* the obscure and sloubtful mate- 
rial of the Corn iferous limestone, containing Meristblla, Tereuratela, 
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Cnyp'roNKLi-A, otc., I have found n shell of the form of the first named 
genus, in which the Rental lamella) of the yeptral valve are united on 
the back, forming a trough-shaped process, which is supported on a thin 
septum extending for half the length of the valve. In the dorsal valve 
there is likewise a simple median septum extending about one-third the 
length of the shell, and which, on its upper margin, is expanded, forming 
a shallow depression. No evidence of oral lamellae have been observed, 
but in all essential particulars this internal structure is that of Camaro- 
riioRiA ; and I shall thus refer the species, for the present at* least. 


Cttiuaroplioriu riulmris (n. s.) 

PLATE LVII. 

Siit'XL broadly ovate, length a little greater than the width. 0 
Ventral valve ovate, with the beak extended and arcuate, gibbous above 
the middle, curving gently to the sides, broadly flattened or a little 
depressed towards the front, and terminating upwards in \ broad short 
linguiform extension, giving the anterior margin an abruptly rounded 

W* 

or truncate aspect. 

Dorsal valve gibbous in the upper part, more abruptly elevated along 
the middle and towards the front, slightly concave on each side of. the 
broad undefined elevation : anterior margin sinuate. Beak closely 
incurved into the cavity beneath the apex of the ventral valve. 
Surface marked by fine concentric strife, which at intervals are crowded 
into lameltiform ridges.* Shell apparently impunetate. 

The interior of t he ventral valve has a narrow? trough-shaped process, extending 
about ono- third the length of the shell, and supported on a thin median septum 
which ■extends beyond the anterior end of llio trough. In the dorsal valve, the 
septum rises vertically for neaVly a third of the depth of the cavity embraced by 
the two valves, and has its 'upper, margin abruptly 'and narrowly expanded. 

The width, in two specimens, is three-fourths of an inch, mid the length a little 
greater. * « v • \ . v «, 

Geological, formation and locality. This fossil wa$ collected in the Coraifcroua 
limestone of Canada West, .by Mr. J.1 )e Cew. •- 
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OBSERVATIONS ON TIIE GENERA 1 J ENT A MKR US, T*ENtXmERELI,A, STRICKLAN- 
DINTA, ANASTKOPHIA, AMPHIOENTA, RENSSEL-KRl A, etc. 

Tir« Genus Pentamerus was proposed by Mr. Sower a y in 1813, to indi- 
cate . the peculiar' internal structure of P. knfghlii, which is the type of 
the genus. Dalman,* objecting to*SowKRBY’s name, on the ground tha t the 
shell was not five-chambered, proposed, the name Gypidia as a subs titute; 
but the latter has not been adopted by naturalists. # 

Since that time, much information has been obtained regarding the 
disposition of the internal parts of the shells of this genus, through the 
labors of the [European palaeontologists be Vkwneuil, Kino, Barrande, 
M‘Ooy, Suess, Davidson, Salter and Others. In the meantime, however, 
other species have been referred to the genus, which, ha ving the general 
external characteristics of Pentamercs, still possess features that render 
their uni'on with that genus incompatible; and farther study has shown 
the necessity of separating them- Among the European forms which arc- 
regarded as strictly referable to the genus, are P. knightii (Sow.), P. vogu- 
lictts (deVkr.), P.galeatus (Dalm.), P. sUberi (Yon Buck), P. pelagicus (Bar.), 
and P. optatus (Bar.); while^P. oblongus and P. lens have the characteris- 
tic features of the genus less\ conspicuous, the exterior being smooth and 
the form less rotund. Pentamerva liratus and .P. microcamtnas have a straight 

I 

hinge-line and distinct area. ' 

In 1859, Mr. Billings proposed the separation of certain forms from 
the typical Pentamerus, under the name of Stricklandia ( Sthioklan- 
DisiAj), which he describes as follows : # • 


t 

GENUS STRICKLANPIA yr STRIUKLANDINTA (Billings). 

“ Generic oiiARAOrnus. ^Shell usually large, elougalfc oval, transversely oval or 
*• circular, sometimes compressed : .vMvcs nearly equal ; a abort mesial septum 
in the interior 5f the. veiitrSl valve supporting a small triangular chamber 

> Potro&ota Snecana, in iConigl. VetjAcad. Hatull., 1827? 

; t In- consequence Of. the name being preoccupied in botany, Mr. BiLI.iKoa lia* ptojwxjed to elianjjo 
tO Sa-KIOKLANDIKIA. 

(.Palaeontology IV.j 1 I 47 
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beneath tho beak akin Pbntambiius. Tu the dorsal valve, no longitudinal eep- 
“ (imi, spires or loopy tho whole of the inter mil. solid organs consisting of two 
“ very sheet or rudimentary dental plates, which, In some species, bear pro- 
“ longed calcified processes for tho support of the cirrated arms. In all the 
“ species, the ventral valve has an area spore or. less developed. 

# *' * # * 

* ♦ 

“ This genus includes three English species, which have been long known tinder 
“ the names of JPenlamerut tens, Hint us and Z > . leevis. AM these, and the 

“ tli^eo Canadian species, abound in , rocks of the a^e of tho Middle Silurian, 
“ such as. the Llandovery rocks of Sir K. Mijkchisok, and the .Clinton and 
“ Niagara groups of the New- York geologists. No species have ns yet been 
“found either abovo or below the Middle Silurian. Ou the other hand, the 
“ Genus Pkntawkiujs occurs more or less frequently in all formations from the 
“ Black-river limestone to the Devonian inclusive." 

The European Pent aments Hraim undoubtedly belongs to a genus dis- 
tinct from P. knigJitii , having a straight hinge-lino, an area on* tho ven- 
tral valve, with a sensible mesial depression and corresponding eleva- 
tion on the opposite valve. The species has likewise a short septum, and 
supports a small triangular pit in the ventral valve; whilq in the dorsal 
valve the hinge-plate is divided, and the .parts are extended in long 
lam el he into tho interior of the valve. The Pcntamcrus microcamerus, 
M‘Coy (*= Spirifera? Icevis , Sowerby), belongs also to the same group, 
having a straight hinge and narrow area^ with a short V - shaped pit; 

characters unlike those of true Pesttameiivs. At the same time, the Pen - 

• ' 

tamerus lens and P. la-vis , which are, by Mr. Billinus, united with 
P. I trains under the Genus SxRietLAjjbiNiA, appear to me to differ very 
widely from that speeifts. They have no area, in the proper acceptation 
of that, term, and the hinge-line js not extended. In the ventral valve, 
the long V- shaped pit is supported on ^septum which sometimes extends 
for nearly half the length of the yaiv^v Moreover, the dorsal valve in 
the American species of P. oblongus is marked by the presence of very 
extended lamelhe, which are united at their origin a^d spread laterally 
till their free margins meet the corresponding margins of the lamellse 
forming thrf V-shaped pit in /he ventral f alve ; and ruhningparaUel 
with it for nearly its entire length they Ijhen Jbeoome vertical, and Are 
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continued as far as the middle of the length of tbe valve, whore their 
extremities apparently become free, in these features, there is no essen- 
tial difference between P. oblongus and P. knight it o c P. galeatus. 

In Pentamerus lens, or a Closely allied form, from Anticosti, the dorsal 
.valve* possesses similar charade^ and there is no area on the ventral 
valve. Restricting the designation to such forms as P.Pratus and P. micro- 
camerus among the European species, there is good ground for the sepa- 
ration ; but the other dj>ecies do noj appear to me congeneric. Through 
the kindness of Sir W. E. Loo an, I have been permitted to examine 
the- American species of Stiuokeandinia, gaspensis, 8. canadensis and 
S. anlicostensis (Billings), and also the species referred to the European 
P. /m*. .The first two appear to me to be congeneric with P. hr at us, and 
do possess the characters of the gimps as described. Limiting, therefore, 
the application of the term as h^re indicated, I think we have a well- 
marked *genus, which, typified Xy the species above named, may also 
include others heretofore referred with doubt to SriiufERA. I conceive, 
however, that our appreciation of generic limitations will not be 
enhanced by including imd^jr the same term the P. lens and P. oblongus 
== P. Icuvis. 

Though at first restrictiiiL the genus to the Middle Silurian forma- 
tions, Mr. Billings has, at allater period, included under Stiucklaotnia 
the Pentamerus elongatus of v" an pxbm = Jtensseltcria elongata ( Ha ll), a 
Devonian species. This form first- placod under Pbntameiujp, from its 
resemblance to P. oblongus ; any I finally referred it to Rknssul/ewu, 
from the generally similar shaffie, similar muscular impressions of 
the dorsal valve, and the prismatic or punctate texture of the shell ; 
having at that time an imperfect k uA w ledge of the interior structure of 
the central valve. Now this spines has no area on the ventral valve ; 
but it has a V- shaped pit aupynrted by a septum precisely as in Pknta- 
mekus-j while bo<h the musdnar in^pression* of the dorsal valve, and the 
structure of the hing?? ! p4ww“, are precisely the same as in Rensselasjua. 
I cannot see, . therefore, upiii what good ground this shell should be asso- 
ciated with P. tirdtus, P. gtkensis, P. canadensis and P. anticostensis ,' which 
have a straight hinge-line, fn area on the ventral valve with a septum 
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supporting a short y^&Haped pit, a different muscular imprint and hinge- 
processes of the dorsal valve, and a fibrous or lamellose structure of 

shell, and. are otherwise externally marked in a very characteristic 

? * 

manner. * > 

T have taken some pains to bring feather specimens of P. (R.) elonga- 
tes, and we have now the means of know ing its real characters td a very 
considerable extent. As before observed, the dorsal valve presents all 
the characteristics of Rensseljeria in its hinge-Structure and muscular 
impressions : there is the same narrow foramen beneath the hinge- 
plate, a pedicle-opening, and the filling of this is preserved in several 
specimens of the casts ; while this portion of the separated valve shows 
the same-features in a most unequivocal manner, and it is quite impossi- 
ble to point out any characters by Vdiich it may be separated from the 
same part of the shpll in RKNSSKwi£RiA?' i rhe crura are free from near their 
origin, and have been traced for some distance within the cavity, and 
gently curving to the ventral side ; but their termination is unknown. 
When, however, we examine the hinge oi^tke ventral valve, we find a 
modification of the dental plates, which are prominent in liKNSSKii.muA 
(as shown in fig. 3 g, h & tr>, Plate evm, PalaBqiatology, Vol. iii), but which 
are here produced anteriorly and united at# their dorsal margins. The 
incipient septum of the bottom of the vatf/e of Rbnssei-^eria becomes 
developed, and sustains the united bases at the dental plates ; and we 
have the V- shaped pit and central septutd of PiaTTAMERtis, 

In the separated valves of this specie^, the margins of the triangular 
fissure of the ventral valye are as clearly defined, and as free from area, 
as are the valves of Athyrts or Meiustvlla. 

Generic significations must ’ have . some limit, and we cannot consent 
to unite three so widely difleriug and vfell-marked types asP.lir^tus, 
P. gQftpensis, etc. with P. oblongiis and P. Im^oix the one hand, and P. don- 
gatus on the other. • / 

There also another type usuHlly include(VflS^ , er the Genus Pbnta me- 
res, which mey be fiep{Mrated;-%itt/ : Wvaniagl. This one is represented 
by P. teoirsus (^illinos ), P.vtfniuili and jf. J in'ljo . - 
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In tlieBe forms the relation of the valves, as in ty/>ical Pentamertjs, is 
reversed, and the interior structure presents other important differences. 
For these- 1 shall propose the name of Anastkopiua. 

There is still a farther separation vetyjircd among the pentamcroid forms, or an 
extension of the characters of the getmlsThe Pentamerun ocddentaH* of the Iowa 
Geological J&port proseats externally a depressed dorsal valve, with a median 
fold oh the lower valve f while there Is a distinct area bordering the fissure, and 
this area is vertically striated jus in many of the Spirifers. The ventral valve has 
the |irough-like pit, formed by the junction of the lametta, greatly extended and 
extrepwly incurved, mid the dorsal lamelhe or crura are divergent and present 
some peculiarities. 

It is doubtless unsafe, to base a distinction of genera upon external characters 
alone, and even with a partial knowledge of the interior structure, wo may be 
misled ; but this group of shells presents itself to u» under an aspect ilmt will 
admit of the following arrangement 

1. Pentatperu* proper, having rotund oj^xbbous forms, with the ventral valve prominent 
in the middle, and the dorsal valve iufttenod or depressed to wards th<* front ; lamelhe of 
the dorsal valve distinct : P. knigmii, P. galea' us , P.ps cu ■ log a leal us . 

2. Elongate forms with the valves su»<iually convex, lobed or subsiuuate ; internal struc- 
ture eseentiaMy as iu P. lcnightiiM md of which P. oblongus, P. lens ? are typical forms. 

3. Forma ovate, more or less roturA, with a sinus on the ventral valve and a mesial foV 
on the dorsal valve ; internal sfruoture of the ventral valve as in P. IraytAii* Dorsal 
valve with the crura or lamella) of the hihgc-plate conjoined so asr.o form a separate 
trough-shaped cavity, which uni&es with the loner surface of the valve ; a narrow sre.v 
on each side of the fissure, % .vened spaee or false nfra along tho cardinal margin 
of the valve. P. aratus and .. pa\liomnsis are of this type. Genus 1 * entam ere t.l a. 

4. f orms more or less elongate, lobe\or with mesial field and sinus ; bingo with an exten- 
ded area on tho ventral Valve : ihtVnally a short \z'-jehwpedl pit in the ventral valve, 
supported by a septum. In the dorsolLplv*, the crura arc free almost or quite from 
their origin (as in.f?PiBlF*RA), o.nd forming no vertical tjynelhe. P.firatns arid F. micro* 
cantcrtis are European fornis of this tyuasss the Genus S tkiokoandihia of llitUNfis ; 
of whieh S. canadensis, S, brevis , S. gasJrnsis ami .S', anlicoslensi* arc characterisik forms. 

5. Short gibbous or ventricose forms ; tie ventral valve much the larger, with cr without 
mesial fold, a large Assure, and clonJue much incurved trough-shaped pit. Dorsal valve 

V depressed in front : an area on Wtb valves ; that of the ventral valve striate as in 
SpixiViSBA i lamelhe bf dorsal J^lvc l^arate and diverging, Cronus (> yvtoula, ol 
which I*. and JLohxo/e.tcc»w are types. 

6. Botrind or gibbous foms, wvtW the valvesVs uynrdipary Pkntamebus, roversed. The 
ventralvalve U the smaller, gwbous .in its nVper part, depressed or sinuate below, with 

• thp yVshaped pit sessil® fpir Aarly its .antii^ length ; a small flattened' space on each 
side of - the fissure. The dqrsal V^lve is vcntricoso, larger than the ventral, with prornk 
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nont umhtfo The hln^p-plate is extended in gradually converging vertical l&mcllce which 
arc joined to the alnul throughout their length, while the crura are extended into the 
cavity iri thin free lamella*. Genus Anabtrophia, # of which Pent am eras vemeuiln % 
P. inter/dicata and jt\ reversus are types. * . 

7. Forms elongate, not lobed. Ventral valve with connected dental lamella;, fonning«a 
trough supported on a septum. I>or*sal val^fc with free crura : bo area, Shell-structure 
punctate. (Jeuua Ami'!Ug£nia : TyjeC Pent am eras thmgatus ( Vanttxxm ) sss, A . 
efongata . * 

Those modifications of a typo, of which, until recently, but two genera have 
been recognized, arc well marked in nature, and thev # seem to me to demand some 
farther recognition thau that of subordination to .the' Family RiiVNCHONKLTA r Sfe. 1 
shall therefore propose the Family ^Pjkktambiuu^b to include the genera above 
enumerated, as well as the Genus C ama R ortiOHt a, and probably Tuiplesia ami 
Homo of the species of CAMAU&iXA v t'miii perhaps also the Genus Gypioia of X)ai> 
ma'N, making 6r. conchy dimn the type 4 In this arrangement, it appears to me that 
w»c have a well-marked family of HkacR^ot*oi>a which has existed from the earliest 
palaeozoic epoch, and baa continued throu^iout tho entire series to its close. 

* 1 fim aware that Mr. Sn alkk, of tho Museum of operative Zoology at Cambridge, in a Bulle- 
tin oi that Institution* bos proposed the name Bkao ^enus for the»e forma ; hut since that name is 

preoccupied fbr a geuna of Colkoptkra. it cannot bo ad< i^tod in this relation; and my own determi- 
nation of the generic distinction of those forms having t mode long since, I shall adopt the name 
v ox>osed above. 

t 1 o.atRry^^AX>vnizo the rhynchonodoid typical species of |!pAM arjri*i«a ae eon generic with many of 
those more recently daeeri under that genus by its author. 

I In ibe revision of it* Pssntamiiiu*' w r am. hv nn vneans&ure that the Genus GtriWA will not bp 
recognized. I have under cotisuieration .at the present, t. y morican species of similar external 
Uir, presenting certain inoditi cations of the hinge-gilipe * doraal valve, which will require a 
distinct designation. % 
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Genus Peviameris ( Sowerby ). 

Types P. knig , P. galeatits , ere*. 

GENUS PEXTAIIEREELA (nov. gen.V 
* Type P. Grata . 


PenUnnerella arata. 

PLATE L VIII. 

Jhrypa aral<t : Cokhah, Aim. Report on the Ful^cmt. iop:y of Nuw-Yoii,, pas;.: j . 1811 . 

•« oci'ocofftuta : Id. Ib. 

Ptntarneri/s arutfu i Hale./ Tenth TUspovt^n tlie Staxo Cabinet, p 120. 1857. 

Shell ovate, more or less convdx or gibbous, becoming arcuate-ovoid in 
old shells; the width greater or less than the length : hingo-lme 
variable. 

Ventral valve gibbous and^some what regularly convex in the young 
shells, becoming v.entrico|e in old shells, with a mesial sinus which is 
more or less developed. Ai old shells; the form is extremely arcuate 


and the beak strongly in Aurved ; in shells of medium size, the beak 
is obtuse, limiting the apAac of the triangular fissure. There is a nar- 
row area bordering the fissau'e and the £paee on either side, between 
■the hinge-line and its apex, isVften flattened, an. I sometimes distinctly 
limited by a faint elevation : Assure large, ;yid nearly covered by* the 
beak of the opposite valve. 
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I lie first third of the length : plications usually bifurcated j the bifur- 
cations irregular or unequal. 

The interior of the ventral valve has an elongate spoon-shaped pit, 
the inner extremity of which is free for a considerable oxtei^t, and the 
upper part supported on a central sjptum which usually extends less 
than half the length of the shell from the apex. * 

In the dorsal valve, the crura or lamellee are conjoined at their bases, 
making a V* shaped trough or pit, which is attached to the valve in its 
upper part and 'continues sessile for about one-half the length of «ne 
shell. - ' * 

This species, in its various phases of growth ‘and development, presents much 
variety of aspect and form. In some extreme specimens, it approaches to the form 
of P. knic/htii, but its prevailing proportions ami characters are extremely dif. 
to rent. In young shells the form is sometimes not unlike that of KhtxCIIoneIjLA j 
but the greater gibbosity -of the ventral vi«W ami the Infurcation of the plications 
offer ready means of distinction. In some of Vs forms it approaches in bhafcuoter 
the PmtwncreUa papilionsmis of the HamiltoV group ; but the surface is nsualiy. 
marked by a greater number of plications, which arc usually more Or less angular. 

I have heretofore (Report on State Cabinet, uKpit.) identified the Airypa arata 
and A. octocostnta of ConraP as different phases c%* tills shell, and farther exami- 
nation has confirmed this opinion. With a few spc«mons, each of which might, be 
h typical form, it is not difficult to recognize thief tolerably distinct varieties of 
this species ; but with a larger number of specimens, they are all shown to belong 
to the same type, and do not offer the means of specific distinction. 

This species, in the collection before me, rayjges from half an inch in length 
and breadth to specimens having a length of t/vo inches or more, with a width of 
mi inch and a half. . 

GvtJorriml formations and localities. Tip ^fossil occurs in ■ the Sehohkrie gHjt'i 
and in limestones of the Upper H?1derbefg group, in Albany gud Schoharie 
counties, New- York. It occurs in the. saAc limestone in Cherry y alley, : at 
Wuterville and lVtboock V hill in Oneida colmty, at Lima in Ontario county, at 
Caledonia in Livingston county, ami Leroy anV Stafford in Genesee eoniity ; and 
at Clarence hollow, and five miles east of ^uffal^ ih Erie county. ft it % abtyn in 
Canada West, and at the Palls of the OhiA S 
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Pcntaiiierella paplllonensls, 

* 

PLA'J*£ LVT1T. 

Pentamtrus papiliontnsi* : FUll, flool . Kep. Iowa, Vol. i, part ii, citetl p. 51 -V IS 58. 

m .* Idem, Thirteenth Report on the State Cabinet, p. 86. ISro. 

Shell ventricose, broadly ovate, often wider than long, more or less gib- 
bons and arcuate in old shells. 

Vbwtral valve gibbous or ventricose above, becoming depressed in the 
middle into a broad shallow, often undefined sinus, which scarcely 
reaches to the beak and sometimes not much above the middle, and is 
produced in front ; sides abruptly curving to the margin : beak 
incurved, obtuse, arching from the broad lisSure ; cardinal line exten- 
ding f&r more than half the width of the shell. The space above, on 
each side of the fissure, "is concave and wrinkled. 

Dorsal valve gibbous in the middle, somewhat regularly curving to the 
sides and front; mesial fold defined below the middle of the valve. 
Surface plicated, the plications rounded or subangular, becoming obso- 
lete towards the beak, and. prominent below the middle : of these there 
are two or three in the mesial sinus, and usually about four on the mesial 
fold, with three, four or five on either side. The plications are crossed 
by fine concentric stri» of growth, which at irregular intervals arc 
crowded. into sqnamose imbricating Lines. The entire surface is finely 
papillose or punctate, and when well-preserved might be mistaken 
lor a punctate shell. Tlio substance of the. shell is lame Hose-prismatic 
and brittle. I * 

* The interior of the ventral vj0?e shows a broad short anu deep spoon- 
shaped pit, the extremity of which is bent abruptly to the dorsal side. 
The septum supporting the conjoined lamella} extends from one-third to 
one-half the length of^hi*. /Valve, and in some examples may extend 
Still farther towards the anterior margin. • 

*• The interior of the dorsad valve is qot fully known, 
f PAJ^aBONTOLpUT IV.j * 48 
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This species bears much resemblance to JP. arata, in some phases of the latter ; 
hut the plications arc usually less numerous, rounded and simple, ami the shell 
is more regularly ovatS, and never so largo and extremely arcuate as in that 
species. 

The specimens aro for the most part in a crushed and distorted condition ; and 
among a hundred individuals, there is not? one preserved ip its perfect form. 

This species resembles JP. occidentals ( = GypiduJa ocvidcntalia of Iowa) in 
general form ; but the plications are more numerous, and extend farther towards 
the beak, which is more arcuate and less obtuse j aud the ventral vulve is marked 
by a mesial elevation instead of a sinus. 

Geological formation and localities. This species occurs in the shales of the 
Hamilton group on the shores of Seneca and Canandaigua lakes, at Geneseo, 
Yoik and Moscow, Livingston county ; at Pavilion in Genesee couuly, and else- 
v/hero in Western Now- York. 


Pcntauicrella lulcula (n. s.). 2 

% * 

PLATE LYIII. 

Dorsal valve subcircular or transverse, regularly convex. Surface, 
towards the beak, smooth or marked only by concentric lines of 
growth ; the lower part of the shell marked by fifteen to twenty short 
rounded or subangular plications, of which five or six in the middle 
are slightly more elevated, giving .indication of a mesial elevation. 
Interior of the valve .with the lamellae converging from their origin, 
and forming a pointed Bessile trough, which is contracted where 
embraced by the teeth of the Opposite valve, and expanded near the 
hinge-line. There is a short low septum just within the apex of th£ 
pit, with apparently a narrow area onSeach side of the fissure. 

Two specimens of this form, "from rocks of tire age o f tlu^ JFIamiltotf group near 
Iowa city, were received several years since ; nud -thC character of the trough or 
pit in the dcgsal valve induced, hao to regard them ag. belonging to a distinct 
genus, but the insufficiency of the material has caused them to be neglected until 
the present time. The pit is more shallow and expanded thau that Of I*, arata. 
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m - 

Penlamcrclla obsolescent ( i> s.). 

PLATE L VIII. 

Shell small, gibbous or ventricosc, about as wide as long. 

Ventral valve ventrieose above the middle ; umbo prominent. ; benlc 
abruptly incurved over a large triangular fissure, with the shell flat- 
tened along the cardinal margin. 

Dorsal valvo regularly convex below, gibbous above : beak prominent, 
scarcely incurved, with an apparent narrow area on each side the 
fissure. 

Surface smooth, or with nearly obsolete radiating folds. 

Interior of ventral valve with a pit or trough supported on a short 
septum j and in the dorsal valve there is a short sessile trough made by 
the converging lamella), which reaches to about the middle of the length 
of the valve. 

(3 roloylcal formation and locality. In shale of Devonian age : Waterloo, Iowa. 
Received from Mr. O. St. John. 


» Pcittumerclla tliib in. 

PLATE LVTT1. 

Spirifcr dub hut TTall, Thirteenth Steport on the Statu Cubiact., p. 00, 18<i0. 

Shell ovoid, ventricose ; cardinal extremities rounded ; length and width 
sometimes equal, the length in young shells greater than the width : 
depth of the two valves equal to two-thirds the width. 

Ventral valve gibbous or ventricose, extremely arcuate, with a flattening 
or subsinualion and extension of the front.: umbo prominent, and 
extended beyond that of the opposite valve one -fifth or more* of its 
length; apex strongly incurved. • * / 

Dorsal valve gibbous, much shorter jtlian the ventral, prominent in the 
middle above, with a more or less defined mesial fold towards the 
* anterior margin, which is marked by four or five plications which 
coalesce and become obsole^y befpre reaching the apex. 

Surface marked by from fourteen to, twenty or more plications which 
show a tendency to bifurcate near the margin, and in old shells are 
•entirely •obsole te on the upper part of ftie valves : plications crossed 
by imbricating lamella). * 

Getfvgical -formation arid locality. This Ipecies occurs in rocks of the age of 
the Ilamiltoii group near Iowa city, Iowa, 
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CfoDVUS fciyi’lDlM (n. g.). 

i Gr. 7*..^, vultvr s In allusiori to tho strongly incurved beak J 


Generic characters as given on page 373 of this volume. 

Type G . oecidentalis . 


Ctypldtila Occident alls. 

PLATE LVIII.* 

Pentaraeru* orcidentalis i Hall, Geology of Iowa, Vol. i, part H, pa. 614, pi. vt, f. 2. 18oB. 

Hot «• «< *' Idem, Pal. Hew- York, Vok n, p. 341. 1862. 

% 

Shell subovoid, gibbous, very inequivalve ; hinge-line equalling three- 
fourths the entire width of the shell. 

Ventral valve arcuate, gibbous or ventricose in the upper part ; beak 
extended, strongly incurved, obtuse ; fissure large and bordered by a 
distinct area which is vertically striated. The spoon-shaped pit is 
deep, extremely extended and incurved. The middle of the valve,, 
below the first third, elevated into a # more orders distinct mesial fold 
which is marked by two or t^ree plications. 

Dorsal valve gibbous- above, becoming flattened below the middle, some- 
times concave at the sides, and the front depressed into a deep and 
more or less distinctly Refined sinus. A narrow area extends for about 
two-thirds the length of the hinge Jine. 

Surface plicated below by a*few rounded or subangulai plications which 
become obsolete above ; the % upper part of the valve marked only by 
concentric strise. # • 

Geological formation and locality. In strata of the age df the Hamilton group, 
at Independence, Iowa. . . ' . 
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CiypUltila lawiuscula (n. «.)• 

PLATE LVI1I. 

Shell varying from subcircular to broadly ovoid, gibbous in th j young 
state, becoming ventricose. 

Ventral valve, in the young shell, regularly 1 convex, with beak abruptly 
pointed and neatly incurved, becoming more gibbous or ventricose as 
the shell increases in size, with the umbo prominent and beak arcuate ; 
regularly curving to the sides and front, without mesial sinus or 
elevatiorr. 

Dorsal valve regularly convex in young shells ; ohl.shells more gibbous 
above, and becoming broadly depressed towards the front, without 
distinct sinus. Area distinct ; beak scarcely incurved. 

Surface smooth or marked by concentric striae, which are slightly undu- 
lated towards the front of the shell ; and in a large specimen, the 
exfoliated surface is obscurely marked by fine striae. 

The young specimens of this species have much the aspect of Nucleo- 
spira ; but when the cardinal linens visible, there is a conspicuous trian- 
gular fissure with a flattened space on each side. This feature is 
sometimes quite marked in the separated ventral valve. The spoon- 
shaped pit is comparatively wide and deep, and supported on a short 
septum. In the dorsal valve the lamella; are divergent from their origip. 

The* largest specimen before me has a length of seven-eighthf^of an 
inch, with a slightly greater width., 

Geological formation anti locality. Collected from strata of Devonian age, at. 
Waterloo, Iowa, by Mr. O. St. John, to whom I aqi indebted for the, specimens. 
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GeSt'S AhII'HIUEAH (aov. gen ). 

£ Or. afiyt y ulriixque and > tita y geutraiio,] 

iSiti-.i.Ls iuequivalved, oval, ovoid or subtri angular, more or less convex 
or gibbous, without mesial fold or sinus. Valves articulating by teeth 
and sockets, without area. The dental lamellas in the ventral valve 
conjoined on their dorsal sides, forming an angular trough or pit, 
which opens exteriorly by a triangular fissure beneath the beak, and 
iu its anterior extension is supported on a central septum. Dorsal 
valve with a strong thickened cardinal process or liinge-plate, bor- 
dered by the teeth sockets, anehylosed to the bottom of the valve and 

supporting the crura, which extend into the cavity of the shell.* 

* 

In all the specimens examined, there is a foramen extending beneath 
the hinge-plate, and ending in a perforation at the beak. The slibll sub- 
stance is distinctly punctate, and, in exfoliated specimens, presents a 
prismatic structure. So far as known, the crura terminate in slender 
extensions, without appendage of any kind ; but we have had no speci- 
mens in a condition to enable us to ascertain tlieir entire character. 

The type of this genus, r T. elo/igata, has been placed by Mr. Billings 
under ibe Genus Strioklandi.v Sthicklanuinia, from which I regard it 
as di tiering in having fto area on the ventral valve, a more extended 
angular pit, a very different hinge-plate, with a foramen iu the dorsal 
valve, and a punctate shell-structure. . 

'file whcJl.s of this gouus vv^ro referred by me -tod he Genus Re n $ sk lie hi 4, fo r 
l'oasouSs^iliviidy mentioned. They differ from that germs in the angular pit or 
trough HKtde by the conjoined dental lame! he of the ventral valve., and (with or.r 

* The fallowing remarks upon the dorsal valve of Kknssek.ehia ( Pah New-York, Vol. tii, pp. 454 
»&d 455) are precisely applicable to the dorsal valve of Amphwrnu : c< Til the dotanl valve, tin? dental 
socket* lie hotwofeij the .shell proper and a strong, offmi much thickened process, from the anterior 
“ union «»f which proceed the mender crural processes.’* * # * * # # 

“ Tutvcatdiiuil process at the base of the crura is often ran^h thickened, and sometimes extends for- 
‘ ward into the ft he It much more than Vi otfiers ; and* vrbqp it becomes thickened in old shells, is 
often distinctly marked by two grooves vtpon^ts summit. Behind this process* and between it and 
44 the beak, there is a distinct round foramen coiftinuuicatmg beneath with the inferior cavity of the 
“ valve.** 1 • • , •/-. 
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present knowledges) iii the free crura of the dorsal valve without apparent appen- 
dage. The muscular impression in the dorsal valve is precisely alike in the two 
genera, and the shell is punctate and externally strfate - in precisely (lie same 
manner. Rknjssetjerja belongs to the Family Tc^ebratulidie ; while* 1/kntamkruh 
ami 8tiucivI.axi>inia are of the Family RhvnehomdHdie =^-.* 1 Vntanierid.^, as usually 
understood. The Genus Amchiokma, in its punctate shell and modiic atiou of the 
hinge, iu the dorsal valve, offers absolute affinities with Ren^ske.kkia, while in 
other features it presents characters intermediate between the IVmnnicri :dn* and 
Tercbrutulidse. 


Anipliijrenia elongata. 

TLATR LIX. 


F enta merua cl on gatus .• Va Nirxfctf, Repoi L Third Gool T>ist« N'".v - York, ]> 132. 1*02 
** “ G( l >1. Report Fourth Dist. N'jw-York. V 1 - •'**. 1*13. 

M eganteris etongatus : Haul, Tenth Report o;» th« .Siato Cabinet, p. a2S. ISO," . 

Hena^clccria elonguta : In. Pal. New- York, Vol. Hi, p. '153. 

# «* •• *• Twelfth Koport on lbo» State Cabinet, p. 37 1S(d»- 

Stricklundia etongata : Bilt.inos, Canadian Journal, No. xxxiii, p. 208 . Mav, Js‘!. . 

« ** Tp. Geology of Canada, p. 871 . 

Shell elongate-oval or ovate, subey 1 ind r Leal , more or less convex ox- 
gibbous, Variable in form, sometimes nearly ns wide as long ; the 
sides curving or nearly straight ; front rounded or subtruneate. 

Ventral valve usually the more convex, often abruptly elevated or 
obtusely aubangular along the middle ; umbo prominent : benk 
abruptly attenuate and closely incurved over the umbo of the oppo- 
site valve. * 

Dorsal valve more or less convex or sometimes gibbous irt the upper 
part, often more prominent or subangulnrW elevated along the mirflfTe 
of the upper part, and depressed-convex towards the sides ay^on the 
lower part, without evidence of 'mesial fold or sinus. 

Surface covered by regular radiating flattened stria?, with fine concen- 


tric lines which are often crowded into squ-amoso imbricating midges 
of growth. When partially exfoliated,* the radiating stria? are only 
obscurely or not at all visible, and tho concentric stria? appear to be 
the external markings of the surface. Entire shell-strxfeture punctate. 
This fossil is extremely variable in form ■; in the young state it is 
often as wide as long- *or wider, the hinge-lino .extended, and the greatest 
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width a little below the hinge, rapidly narrowing to the front. Other 
specimens of similar age are broadly ovate or oval, the dorsal valve 

C ■ 

depressed-convex. As the sh^ll becomes older, the convexity increases ; 
though we meet with specimens of an inch and a half in length and 
width, where the depth of the two valves is but tliree-fourths of an inch; 
and in one specimen of a dorsal valve three inches and a half long, the 
depth has been but about five-eighths of an inch. In a very symmetrical 
specimen of the ventral valve about three inches Jlong, the width is half 
as great, and the depth five-eighths of an inch. 

This shell sometimes reaches a length of nearly four inches ; though the pre- 
vailing size is from two and a half to three inches in length.lt is frequently 
crushed, and well-preserved, entire and symmetrical specimens are very rare. 

A specimen lrom Michigan, received from I>r. C. Komi^oer, and one collected at 
Mackinac from the same geological horizon, are strongly wrinkled concentrically, 
but marked with similar radiating strife which are obscurely preserved. 

The species described under the name JMeganUris mibtrigon alia ( Tenth* Report 
on the State Cabinet, page 123, 1857) appears to be only a variety of this spo- 
oks, and, if found of sufficient constancy, might be thus indicated. 

Geological formation* and localities* This species occurs in the Schoharie grit, 
where it is recognized by casts of the interiors of the valves. It is found in tho 
Upper Heldcrberg limestones at many localities between the Hudson and Niagara 
rivers, and in Canada West. The principal localities from which I have specimens 
before mo, are Vienna, Ontario county ; Caledonia, Livingston county ; Clarence 
hollow and Williarusville, Erie county. It occurs in Albauy and Schoharie coun- 
ties, along the outcrop of tho Upper Heldcrberg limestone, and at Cherry -valley, 
Otsego county, and Bridgewater, Oneida county, Now- York* 


Avnpliigeiiia donpta, var. undulatii. 

PLATE L1X. 

¥ 

Shktx smaller than the preceding ;* ventral valve very gibbous, and 
marked by strong concentric undulations, and obscurely by fine rad ia- 


\ 


ting striae. . - * . V u 

The specimens are apparently old febells and have a length of only 
about an inch. 

It is desirable to compare a larger^number of Individuals, before this form can 
be entitled to specific distinction. * . ^ r 

Geological formation' and localities* In the Upper Holderberg limestone^ at 
Mackinac, and from Michigan : the latter received* frora f Di\ C. I&EamfOBit.. 
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GeXIS REXSSELERIV* ( Hal)-). 

The following species possesses many of tlic important characteristics 
of the Genas Rens9El;krta, in the elongate-oval or suheylindrieal form. 
The punctate shell and the muscular impression of the dorsal valve 
correspond with shells of that genus. 


RojBsseteria? johutmi (n.s.)* 

PLATE LX. 


Shell oval or subovate, and, in fhll-growm individuals, elongate oval in 
outline, or subcylindrical : valves subequally convex. 

Ventral valve, in young specimens, more gibbous in the upper part, anti 
sloping to the front. In older shells the valve is regularly convex, 
sometimes prominent or subangular along the middle; the beak 
closely incurVed over that of the opposite valve. 

Dors at. valve regularly convex; in old shells, acquiring nearly the same 
convexity as the ventral valve : in some specimens, much less con- 
•vex, and extended on the hinge-line. 

Surface marked by concentric striae of growth, which ore at intervals 
crowded into' stronger ridges or imbricating folds. Shell-structure 
punctate. A 

The cast of the dorsal valve shows muscular imprints sifoilor to those of liicxs- 
selaeria ; while in the cast of the* ventral valve, the tilling ol the rostral cavity 


iw less prominent. 3 

In some young specimens, which appear to be of this species, the valves nro 
only moderately convex, and there at) indication of area upon the dorsal vulwr^ 
The materials in my possession arc in such a condition a.^ to present a satisfactory 
nation of all the parts, ami a positive reference \f[ the species fan only bo made Crum an 
ejtamhiati u of the internal structure. The form of the td.elf, incurvation of i]/ x ventral 
valve, mid general aspect art very similar to K ENS8 El.br ’ a , but the characteristic radia- 
ting striro have not boon observed upon the surface- v 

Should its interior structure prove it gcuerieally dis* sue from that genus, I would pr^pCHc 
the name II kn»s el A not A. • 

Geological formal ion and locality ■ To ■limestone . vf the ago of the l ipor li. ! icrl erg, 
Waterloo, Iowa ,* from Mr. O. St. John. ^ ^ 

proposed and printed in Vgl.iii, P.Jwontology of Now- Vbrk, IMa : pub- 
lished it* 'Twelfth Bi-port on tb. fetete Cabinet, p. 30. 1850. 

£ PAi.oKONroi.oaT IV.} * 49 
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Cfais Tkrebimtila ( LuiWYD, IGOfi). 

Among the fossils of the Upper Helderberg and Hamilton groups, 
several species present externally and internally the features of Tere- 
BRATtrt.A. The shell-structure is punctate, the beak incurved and termi- 
nated by a round perforation, which is limited on the lower side by two 
deltidial pieces. In other species of punctate structure, th >re is a certain 
modification of muscular marking which has induced me to separate 
them from Terebratut/a, under the iiam| O R r p ton e e e a . With our present 
knowledge of external forms and characters, it is not possible to distin- 
guish generically those with a short terobratuloid loop from such forms 
as Centronclla julia, without knowing their internal structure ; while 
certain other forms, with flat or concave dorsal valve and punctate 
structure, we regard as congeneric with C. glans-f agea. Unfortunately, 
our specimens from the Hamilton group, though numerous, are rarely 
in a condition to show the loop or internal structure, and we are usually 
forced to rely upon external form and the .muscular impressions of tlie 
casts. 

In consequence of the finely punctate character and terebratuloid form 
of these shells, I refer them, with little hesitation, to the Family Tkke- 
BRATULin/E ; and while some of them are known to be true Terbbratue.,e 
from their internal structure, ethers are referred to that genus from simi- 
larity of external form and character. Among the following species placed 
'tKjder this genus, four of them are known to possess the short terebratu- 
loiotoop. c • . 

\ . 

w '* , 

Terebratnla lens. 

PLATK JGX. . 

TtYcbrotul* lens : Hau, ThirtcvniK Report on the State Cabinet, p. 80 . 1800 . 

Shell ovate, broadly elliptical or lenticular below the beak, which is 
abruptly tapering ; moderated]^ gibbous, the valves subcqually convex, 
the greatest width a little below the middle, the width about fbur- 
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fifths as great as the length, and the depth nearly equal to half the 
length. * 

Ventral valve a little ie.^s convex than the dorsal; the beak moderately 
incurved and broadly truncated by the foramen : no visible sinus or 
elevation in the middle of the valve. 

Dorsal valve broadly elliptical or subcircular, somewhat regularly*oou~ 
vex ; the beak closely appros.se d below that of the opposite valve. 
Surface marked by coif centric lines of growth ; the shcdi-structurc dis- 
tinctly punctate. 

The length of an ordinary specimen is seven-tenths of an hull, the 
width six-tenths of an inch. 

I have eont imied this species uiidt-r Ihv* Civnus Tkuep.katut. v, without hiving 
any saiisfn*tory evidence of ibs interna! .structure ; though it may’ hereafter pr< c 
to belong to the Genus or Subgenus Cuyi*t«>nei.la. This i qn eies i i shorter, brouier 
and less gibbous than -the 7\ (Oryplonelhi) UncJcI'Vni, • or the '1. (O.) ) < < (iro#/ra . 
and it is larger and loss gibbous than the Y\ rtcrninycri. 

(J eo l oy tea l forniittiori and locality . Tins species occurs in the Cormfcrous lime- 
stone, at Clarcyce* hollow, Kric county, Now-YY-rk. 

Tercbratula &iillivanti (n. s.). 

m 

PLATE LX 

3 

Shell -elongate-ovate or subspatulute, truncate or emarginato in front, 
of moderate convexity j width, and length about as four to six, or* 
seven to nine. • * ^ 

ViiN'rnAT. valve a little less convex {ban the opposite ; the bea^f much, 
extended, neatly attenuate and perforate at the apex; tlie cardinal 
slopes rounded ayd a little concave near Uxe hinge margin, usually 
depressed towards the front, and sometimes a shallow sinus which 
reaches one-third or one-half the length of the valve. 

Dorsal valve a little more convex aut^ considerably shorter than the 
ventral valve, usually llattened and* sometimes depressed along the 
centre of the lower part of the valve. 
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Surface marked by fine close concentric, striae which are neatly rounded 
on well-preserved specimens, and' at intervals are crowded into more 
prominent ridges. Shell-structure punctate. 

On cutting down a specimen of this species, it has been found to pos- 
sess a short simple loop, without appendage, as in Tkrbbbatula. 

T#c larger specimens are about Ihree-fourths of an inch in length. 

The shell is readily dictinguisbed by its elongate form, moderate convexity, 
truncate or sinuate front, and median depression in 't^ie ventral valve ; features 
which I have not observed in any other species in this geological forniatiou. 

(analogical formation and localities. This species occurs in the Upper Holder- 
berg limestone, at Columbus and Sandusky, Ohio ; and in the neighborhood of 
Cayuga, Canada West. 


Terebratula liaruionia (n.s.). e 

PLATE LX. 

Shf.i.t, ovate or subspatulate, tapering somewhat abruptly* to the beak, 
convex in the middle and compressed at the margins. 

Ventral valve regularly arcuate from beak to front, moderately convex 
in the middle, a little gibbous above and depressed-convex or slightly 
concave towards the front, the upper part narrowing; the beak much 
extended, attenuate and nrpuate, hut not closely incurved ; apex per- 
forate, the slope to the cardinal margin scarcely concav^ : dultidml 
^ plates large. * • 

DoiiML valve moderately eon vox, sometimes a little more prominent 
alonjV^the middle in the upper part, and depressed towards the front 
and sides. 

Surface marked byline concentric lines of growth; the substance of 
the shell finely punctate. - « 

A well-marked specimen of this species has been cut down on the 
dorsal side, revealing the loop, ^bo divisions of which extend for more 
than ope-third the length of the dorsal valve ; the angle of returb being 
visible, hut not the connecting portion. , 
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Young specimens, which I refer to this species, are more gibbous than 
the older ones. The larger specimens are fV*om six-eighths to seven- 
eighths of an inch long and five-eighths of an inch wide. 

This species is proportionally wider and with more extended beak than the 
T. sullivarUi, and more regularly arcuate from beak to b.i .»• <>f . .,j V v . 
it is, ‘moreover, not cmarginatc in front It appears to be a well -marked species, 
and, in its larger individuals, will bo readily distinguished. 

Geological formation and localities. From the limestone of (lie Falls of the 
Ohio (sent to me by Or. J\mks Knai'I' of Louisville, Kentucky), and also from 
the Coruifcrous limestone of Canada West : collected bv Mr. I »k tV.w. 


T«*r<*brafiila rtpiuin^fii. 

PLATE LN. 

Tfrcbratula r(&mine;rri : Hall, SiiUdonth Report on tbe Stain P;Uiin«t # p. lo. |:?0', 

Siiell ovate, more or less gibbous, truncate or slightly sinuate iu front. 
Ventral valve gibbous above the middle ; umbo gibbous, inflated ; beak 
prominent, •incurved over tl»o opposite beak, and truncated by a round 
foramen which is often mainly anterior to the apex, and completed 
on the lower .side by two deltidial plates : cardinal slopes rounded, 
often depressed in the middle towards the front. 

Dorsal valve extremely gibbous, little longer than wide \ the greatest 
convexity at the middle or above. • 

Surface marked by fine concentric striae which arc often crowded into 
prominent wrinkles towards the front. Shell-structure finely punctate.^ 
The interior shows a short terebruUdilbrm* loop, which is alurifdiy 
recurved at its lower extremities. . • ^ 

This species, was tirbt indicated from specimens sent by Jlr. JJucmlnckj!, from 
Thunder bay, Michigan j but it has since proved ojj common occurrence • n .New. 
York. The Michigan specimens are usyaUy more gibbous and distinctly depressed 
or sinuate in front ; while that eharacte.r, though present ip Some ot the eastern 
specimens, is not coustdnt. There is, however, no difficulty in rccognirsHg the 
characters of the species in any wclbpreserv/d specimens. » 

This species is the smallest of the genus, «or of the family, known a* occurring 

in the Hamilton shales of New- York. 

• * 
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( i *f logical formation and localities. Th« original or ty po specimens of the spe- 
cks occur in beds of the age of the Hamilton group, at Thun tier bay, Michigan, 
it is found in tho same horizon at York in TJvingston county, and at Hamburgh 
on the shore of Luke Krie. It hat# likewise been found at Waterloo, Iowa, by Mr. 
if. P. \VmmKU>, 

Terelmituhi ella (n. ».). 

PLATE LX. 

Shell ovate, arcuate on t-lie ventral side ; beak prominent. 

Vkntral valve regularly arcuate from beak to base, gibbous. in the mid- 
dle and above ; umbo prominent ; beak little -incurved and broadly 
truncate by a rounded foramen, which is limited on the lower side by 
two largo deltidhiJ pieces. 

Dona al valve regularly convex, the greatest convexity in the middle, 
where it is about equal to that of the opposite valve. The depth, width 
and length are as two, three and four-eighths of an inch. 

Surface concentrically striate, shell-substance punctate. 

Geological formation and locality. This species occurs at Waterloo,' Iowa, in 
strata of the age of the lTpper IK 'nierberg or Hamilton group. Received from Mr. 
O. S r. John. 


Trrebi iitultt jueumla (n. s.). 

. PLATE LX. 

Shf.i l subcircular or very broadly ovate, the length and ^Kridth about 
equal, regularly rounded below ami abruptly narrowing above the 
middle. * 

Vkstrai^ valve gibbous in the middle, curving regularly to the base arid 
baso-laterol margins .: beak, obtuse, and incurved over the umbo of 
the opposite valve ; apes: truncated by a rounded foramen. 

Dorsal valve rather regularly convet, the greatest convexity a little 
above the middle, curving to the base and baso-lateral margins; 
Length of specimens, a little \nore than /hree-eighths- of an inch. 

On cutting down from the dorjfhl side, the loop is visible, showing the 

terebratuloid character. * • • 


# 

f 
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, Qeoloyitxtl formation and Jocah'ty. In Mruta ol‘ the age of t hr IJppmj Bkddyr- 
berg or Hamilton group, at W atcrloo, Iowa. Ivccci v ■ -, < 1 IY»>ni Mr, O. JSr. ,fOnv, 

* ■ 

Terebratula navuella (u. 4 

PLATE LX. *' 

Shell elliptical, subnaviforra, arcuate on the ventral side, slightly lingoi- 
form in front. 

•• 

Ventral valve extremely arcuate, flattened or Mth.-tinuu.te toward* tho 
front, depressed convex in the middle, and a little prominent <m tin; 
umbo : beak extended, recurved and truncated by a rounded fora- 
men almost in the plane of the longitudinal axis; deltidial pieces 
conspicuous. 

Dorsal valve prominent along the middle, nearly straight fiom the base 
to the* umbo, sloping Somewhat abruptly to the sides. 

Surface marked by line concentric striae which are sometimes crowded 
into stronger ridges. Structure distinctly punctate. 

On cutting down the dorsal side, there are some obscure indications 
of short crAra which are not. united below; but this is a common condi- 
tion; the connecting portion of tlie^ loop having often been broken away. 

Geolof/icul formation and locality . This species occurs at liookford, Iowa, in 
beds of the age of the Hamilton or Chemung group of New -York. .Ih ‘reived from 
Mr. O. Sr. Jons, and collected at the same p'aeoLy Mr. It. I*. Wiutfjulu. 


Terebratula* simulator (n. s ). 

* 0 

J 

PLATE -LX. 

Shell elongate-ovate ov spatula te, moderately convex ; the beafe of the 
ventral valve much extended, and iruncattjd almost rectangularly to 
the longitudinal plane. » • 

A specimen received from Dr. Rceminoer, collected in the Hamilton 
group at Widder, Canada West, show Sytlie* crura ex temping fur about 
half the length of the dorsal valve; ljut the connecting portion of the 
loop is not preserved. . 
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(jJEYUS 1’ttYPTOYELLA (Hale, 1801 ). , 

Cryptonklla : Hall, Fourteenth Report on the State Cabinet, p. 102. IBOt. 

M In. Fifteenth ** •< •« pp. 182 & 1£3. 1802* 

m “ « Sixteenth “ « « p. 48. 1883. 

Sfiells equilateral, inequi valve, elongate, oval or ovoid ; valves unequally 
convex, without median fold or sinus, or with this character moderately 
developed and principally towards the base of the shell. Ventral valve 
with beak extended or incurved, perforate; fbramen' terminal, the 
lower side, formed by two small triangular deltidial pieces, or, in their 
absence,- by the umho of the .opposite valve. Shell-structure finely 
punctate. Surfs tee smooth, or with concentric striae. Valves articula- 
ting by teeth and sockets, the dental lamellae of the ventral valve 
extending downwards into the cavity of the shell. The muscular 
impressions in the dorsal valve are strongly marked above, and extend 
in two narrow separated impressions more than halfway to the front 
of the shell : the ventral cast shows elongated muscular, and vascular 
impressions. , \ 

The species of this genus are more, elongate than Mkrista and Meri- 
STisr.LA, and those now known are less distinctly marked by mesial fold 
and sinus; while the beak is juore attenuate, ’often a little flattened, and 
rarely so closely incurved, as in the genera cited. The punctate structure 
•vof the shell is a distinguishing character. 

* This genus was first described* as above cited, and figures of the exte- 
rior ftym and of the interior of tftevalves were given in the fifteenth 
Report. ^The results of some farther investigations were, given in, the 
Sixteenth Report, and an, illustration of what was supposed to be the 
internal appendages of the shell. About the same time it was discovered 
that some punctate shells of the same general form possessed the loop of 
Terebratula proper ; and ih became a matter of great interest, and still 
greater difficulty, to determine yie internal structure of the species. I 
had referred to this genus the T nre.br alula lens , T. lincklani, T. rectiroslra 
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$nd T. planirostra, species described in a preceding report. Having ascer- 
tained that the internal loop i ixOeniroiwlla glans-J'agcu is essentially simi- 
lar to that of C. Julia (.Winchell), a species having the. external form of 
Cryptonella, I supposed it possible that the two genera might he merged 
into one. Since that time, I am not aware that any farther investigations 
have been made, tending to throw light upon this subject. 

It has therefore appeared to me very desirable to learn, if possible, 
the internal structure of any one of tjiose species which I originally 
referred to the Genus Crypionfx^a. Of two of these, C. rert.; rostra and 
C. planirostra, I have fortunately been able to obtain an exposition of 
the form and structure of the loop, as will he shown in the illustrations 
of the species. 

The crura have the general form of those in Waldijetmia, extending 
in a long recurved loop, with long processes descending into the ventral 
valve, between which and the apex the crura are united by a trans- 
verse band, differing in this respect from that genus, while the muscular 
impression and extended Beak offer other distinctions. 

I have thought it desirable, therefore, to continue the name Ckvpto- 
nklla to include these two authentic species; while the other species 
are included under it from their general form. 

I have continued the Terebrattda lens under that genus, without knowing 
its internal structure, hut from its external similarity with those which 
have proved to belong to that genus. 

These investigations have clearly shewn how difficult, or even impos- 
sible, it is to refer to their proper generic relations these fossils frorn^ 
exterlwi form and character alone. 
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pa IjJbonto Loot of nkw-vork. 


c Cryptouella rectirostra. 

PLATjB lxi. 

T t rcbr alula rectirostra : lUu, Thirteenth Report on the State Cabinet.,, p. 88. I860. 

•• “ I». Kethrred to in Fourteenth Report, p. 101. 1801. 

Crypt one/ta rectiraxtra : In. Sixteenth Report on the State Cabinet, p. 44, lSo'1. 

Sixell elongate-ovate, subova to or elliptical ; the greatest width anterior 
to the middle : valves subequally convex, rounded or 'subtruncate at 
the base. . 

Ventral valve regularly arcuate, most convex in the middle, sometimes 
a little flattened at the base ; beak much extended beyond the oppo- 
site valve, moderately incurved and truncated by a round foramen, 
which is completed on the lower side by two narrow deltidiul pieces. 
Shell abruptly inflected from the nmbonal slopes to the cardinal 

■s - ^ 

margin- 

Dorsal valve scarcely more convex than the. opposite, gibbous towards 
the umbo, and regularly curving to the base and baso- lateral margins ; 
beak closely incurved beneath the deltidial plates of the opposite 
valve. 

Surface marked by fine concentric lines of growth, and often at some 
what regular intervals by imbricating lamellae. Structure finely 
punctate. « 

In the dorsal valve, the muscular impressions are narrow and elon- 
gate ; and in the ventral valve the teeth are strong, arid the muscular 
imprint elongate, with. strong vascular markings extending nearly,,* s*the 
base of the shell. The crura are extended below the middle of tm j length 
of the /hell and then abruptly recurved, reaching backwards more than 
half way to the apex : the crural processes penetrate deeply into the 
ventral cavity, and between these and their origin the crura are connec- 
ted by a transverse band. 

This specie# yaries from individuals of JLess than half an inch in length 
to those of nearly an inch and arhalf. In the older shells, and sometimes 
in the younger ones, the lamellose concentric liups are very conspicuous. 
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Geological formation and localities. This species occurs in the Hamilton group, 
at Bellona in Yates county ; on the shore of Canandaigua lake ; at York, Moscow 
and Gcuieseo iu Livingston county ; at Hamburgh on theashore of I^iko Eric, and 
elsewhere in Western Now- York. 


tnptoiiella planf rostra. 


PLATE L$I. 

Terebralul* pianiroUra : H*rx f Thirteenth YU port on tlio State Caliinot, p.*S9, 18G0. 

** '* ti>* In terred to Cuyttonkli a in Fourth nth Rupoit., j>. 101. 3801 

(JnrptoncUa planii o&tra t Id. Sixteenth Ruport on the State Cabinet, p. 44. ififjjj. 

Shew, subovate or elliptical; the front often truncate, giving ;i subpen tn- 
gonal outline; the greatest width near the middle of the shell; the 
length and width about as six to seven or eight. The depth of the two 
valves* in well-formed specimens, is about equal to half the length. 
Ventral valve in old shells gibbous, the greatest convexity above the 
middle, often slightly flattened towards the beak, which is moderately 
incurved and truncate by a round foramen, limited below by conspi- 
cuous deltidial pieces, ' abruptly inflected along the umbonal slope, 
often leaving an angular ridge, and the space between it and the hinge- 
margin flat Or concave ; often slightly flattened below the middle, and 
regularly curving to the sides. 

Dorsal valve considerably shorter than the opposite, more convex or 
gibbous, the^reatest convexity; at or a little above the centre, curving 
^d front where it is sopietimee flattened : beak incur- 

xe deltidial plates of the opposite valve. 

" • ' 

Sure ace marked by fine rounded concentric strite, which in o|d shells 
are disposed in broader belts of imbricating lamella?. Shell-structure 
punctate. , 

The orura reach below the middle <Tf the length of the shell, 
approaching each other very closely, and abruptly recurved for a dis- 
tance about half their length : they do united near their bases by a 



tance about half their length 
transverse band. 
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The larger well-marked individuals have a length of about one inch ; 
and a single specimen, apparently of this species, is nearly two inches 
long. * 

In the young or half-grown shells, the valves are moderately convex 
and the beak scarcely incurved, while there is no perceptible truncation 
in front. The flattening of the umbo and umbonal slopes are not con- 
stant characters, and we have regularly ovate form 3 with every part 
limited by curved lines. j # 

I have received from Dr. G. A. Williams, formerly of Hardy county, Virginia, 
several casts of a species of this genus, which 3 have referred to this. One of 
those figured upon the plate is proportionally more elongate than the New- York 
forms ; but the shell has been abruptly incurved on the umbonal slopes, flattened 
on the longer part of the ventral valve, and obliquely subtruncate in trout. 

Geological formation and localities. This species occurs in the Hamilton group 
on the shores of Seneca and Canandaigua lakew, at Moscow, York and Geuesoo in 
Livingston county, and at Pavilion iu Genesee county, New-York. » 


Cryptonella iphls (n. s.). 

PLATE LXI. 

Shell elongate, Bubcylindrical. 

Ventral valve more convex than the dorsal, regularly arcuate from beafe 
to base, the greatest convexity about the middle of its length, abruptly 
rounded or subtruncatc in front. Beak much extended beyond that of 
the opposite valve, and slightly arcuate. 

Dorsal valve somewhat depressed-convex in the middle? and shortly 
curving to the margins; the upper two- thirds of tip length of the 
valve almost equally convex. * 

Surface concentrically striated, with a few strong undulSeWRa^ towards 
the filmt, in the cast. Shell-structure punctate. *■ 

Length one inch; width less than three-fourths of an ineh. 

The specimen is almost an entire cast* and is referred to. the Genus Cryfto- 
kella from the elongate form, moderately incurved beak, and character, of. mus- 
cular impressions. The punctate structure of the shell indicates its position among 
the Terebratulidm* ‘ y . . V - . '* 

Geological formation and- locality.* This shell occurs in the Comifcvoua lime- 
stone, near Cayuga in Canada West. : • 
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C’rj ptonclla ? linckhcni. 

PLATE LX. ' 


Trrfbuituta tiucfclfcni : ITalx.^ Thirteenth Kei»j»rt on tin* Suite Cabiqpt, p. 8S. 3 SCO. 

« <* Idem, reforrdl . to Ckypton fli.a ; Foimeomh Rrpott ou tl»o S?ate t aUnot. 

p. HU. Hri! 

Crypto- eita linckl&tii : Worn, ftixteunlh Koport on the Sthtc- Cabinet. j». 44. 18C?. 

Shell ovate or subelliptical, usually broader below the middle, varying 
from moderately convex to very gibbous and sometimes subeylimlri- 
cal ; front rounded, Subtruncate, or & little depressed. 

Ventral valve varying from moderately convex to gibbous, somewhat 
regularly arcuate in longitudinal outline, sometimes a littic fiaUened 
towards the front or marked by a narrow mesial depression. JJeak 
more or less abruptly incurved, and truncate by a. foramerf of mode- 
rate size : umbonal slopes rounded or subangular, and concave towards 
the cardinal margin. 

Dorsal valve varying from moderately convex to gibbous ; the greatest 
convexity about the middle of the length, and theuce curving regu- 


larly to tlfts sides and base. 

Surface marked by line concentric striae of growth, which are some- 
times crowded together towards the front, causing a thickening of the 
* ^shell. Shell-structure distinctly 4 punctate. 

Tbe internal structure has not been determined, and I therefore reJer 
it with doubt to the Genus Crfi’TONjElla. • 


This spesdea presents some variety of form, from aubclhplical to 
broad-ovate. The length of a large individual is a little more than three- 
fcib^hs of an iftch, with a width of fi*e-eighfh« of an inch and a depth 
nf . t h rrViaiflikffm 1 j while another fqrm, which I refer to the same, has a 
length and width of half an inch, with a depth of a little nfore than 
a quarter of ari inch. Some of the smaller, individuals are a little move 

than a quarter of an inch in length. # 

This species is common in certain beds; and for the most part is mwllly recog- 
nized. in the less gibbous speeiincus, it resemble^ the V. plain rostra, but, the beak 
is more incurved, and there is Jess angularity of the umbonal slope, while the 
outline is more regularly rounded. In a crushed and distorted condition, it is not 
readily distinguished from C. rectt'roHra. • 
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Qmlogiml formation and localities. This species occurs in tfie Hamilton group 
>it Burch ard's quarry near Hamilton in Madison county, and is of frequent occur- 
rence at Delphi falls in Onondaga ■county, and near Kelloggsville in Cayuga county, 
whence I have formerly received it from Prof, IIoikxns of Auburn. It is also found 
in somo other localities, and a single specimen from Thunder bay in Michigan is 
<>f this or a closely allied species. 


Cryptonello (Terpbratula) endoya (n.s). 


PLATE LXI. 


8uell broadly ovate, rounded in front; apex obtuse. 

Ventral valve gibbons in the central aiid upper part, moderately convex 
in the lower part, and sometimes flattened towards the front; tapering 
abruptly to the beak, which is obtuse, little extended beyond the 
opposite valve, slightly incurved, and truncated by a rounded foramen 
Don sal valve depressed-convex, often gibbous in the middle above; beak 
incurved into .the cavity below the deltidial 'plates. 

Surface concentrically striate, with crowded lumelUform ridges toward* 
the sides and front. Shell-structure punctate. 

The prevailing length is from one inch to nearly an inch and a half; 
the width, from three-lburths of an inch to an inch and a qvmrler^pnc 

separated dorsal valves are often of equal length and width. ' 

« ■ - 

This species is proportionally broader than the prevailing forms in the Hamil- 
ton group, though varying little from some specimens of pbmirostrtt 

“which has a more extended beak and flattened cardinal slopes. ;f. 

(Jeological formation and localities* This species occurs in Soino dark wa Hw 
ceoua sandstones in the Chemung group, near Ithaca, whence spec! 

mens* hav«| been received. It is found also at Oheinuug-ttarrows, Chemung county 
Now-York. Specimens of similar form and proportions ocqnr in the Wavprty 
sandstone of Ticking county, <5hio ; and a specimen collected by Mr. Wuw^utLt 
at Rockford, Iowa, has essentially «the and proportions. 

Collections made near Ithaca, while these*, pages are going, through tho. press 
show the species Jo be comparatively abundant in fiomo caloareO' a f 0nat1te61 ? 8 beds 
■which, in their weathered decomposing portions, have left the casts of tb< 


interior. 
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GlffliUS C'i:ViUO\El.Ll (Bilunos, 1850). 

k 

Recognizing the Germs Centronkll* as founded on C. glans-fag< « . and 
taking the illustrations of the interior as given in the Sixteenth Ueport 
on the State Cabinet, p. 47, as the tree representat ion of the loop, we feel 
warranted in uniting two or three oth^r forms in the game generic rela- 
tion, from the general similarity of firm, and compact shell substance, 

i 

which is finely punctate. With our present knowledge, the genus begins 
its existence in the Schoharie grit, and is known in the Upper Helder- 
berg limestone and in the Hamilton und^jjJJhenmog groups.. It is not 
improbable that the genus may have a. greater vertical range, and that it 
will be found among the torebvatuloid forms of the Carboniferous period 
The characteristic species, known ia New- York, have the dorsal valve 
flattened or concave; hut the C.jidirt of Winch km, has an oval form and 
convex dorsal valve, giving no indication, from these features, of it ,a 
generic relations. 



Ccntrouclla gtam-fiigea* 

PLATE LXI* 

JRhy n c honqfla »/</ na-fageJi t H alt,. T'tmh Report on the iSfalu CVVu’u*, p. 12-V 1*67- 
Ce d t ronelli^NLi » -frigen * CajpiK* n Natural) *tf- ami < , pp. 18% IS*. April I Hb r J, , 

•« Malt.; Rupert on t r u* &*. atr 

(Bo Apecu's UIu>f tk-jii aiui or* paf?'* *1^, 4*> -nA 4 7.) 

Shell ■sinallyAQaad-ovate or snbquadrate j the sides often sloping from 
near' theTHmfcle to the apex at an angle of about 85'; the frynt roun- 
ded ; the valves very unequal. , 

Ventral valve much larger than # the dorsal, very prominent, otten sub- 
cariuate along the middle and curving very abruptly to the lateral 
margins, regularly arcuate from beak tq base. Beak much extended 
boyond that of the opposite valve* strongly incurved, bringing the 
apex above the plane of the margin of the dorsal valve. 
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Doasal valve usually convex in the upper part, concave in the middle 
Ivy a broad undefined sinus, which, towards the front, often involves 
♦he entire width of fhe valve : beak not incurved. 

Pukfacjs smooth, or with faint concentric lines of growth : shell com- 
pact and very finely punctate. The shell varies from three-tenths to 
four-tenths of an inch in length ; the width usually more than three- 
fourths as much, and sometimes nearly equal to the length. 

The interior of the ventral vaj^ve shows two ^ strong teeth, at some 
distance below the apex, with strong dental lamellae. The interior of 
the dorsal valve shows the bases of the crura to be very thick and 
strong, entirely divided at the centre, and each supporting a thin fila- 


ment, which becomes broac^jjp below and sends off a spur into the ventral 
cavity; and thence curving inwards, the outer margins are united and 
produced along the line of junction in a slender elevated carina, which 
extends forward in a slender free point. The muscular imprint «is oval, 
and divided along the centre. 

The casts of the interior preserve the impressions of the features 
described, and are readily recognized by the slender incurved filling of 
the rostral cavity. 


This species presents considerable variety in its form and proportions. Tli; 
dorsal valve is often gibbous in its upper part, with or without a median siuds, 
which becomes developed below the middle. In other individuals, the arobous 
upper part of the valve is marked by a narrow sinus, which ^becomes broader 
below ; and in others, the dorsal valve is concave throughout# tsjantiro length 
and breadth, except a slight convexity aloqg the cardinal stl/p^s, The front is 


om the extension 
sinus of the dor- 


somotimes truncate or and not unfrequontly pointer 

of the mesial ridge of the ventral valve, and the correspond ill 
sal vplve. • 

In a single specimen from tho Schoharie grit, the dorsal yalvo is quite flat; 
and another from the Corniferpua limostoue has the ventral }ralve scarcely suban- 
g’ular in the middle, and the dorsal valve regularly and gently Convex. 

Ufological formations and locdfiliett. This species occurs pi tho Schoharie grit, 
at numerous places in Albany and Schoharie counties, and particularly near Clarks- 
ville and Schoharie. ^It is likewise foupd in tho C^rniforous limestone at numerous 
locftlitics, but is usually somewhat Yam in this rock in Now- York. It occurs in the 
same horizon in Canada West and in Ohio. , 



lot 


OENTRONELLA OF THE ONONDAGA LIMESTONE. 


. Centronella ulreiita. 

PLATE LX I. 

Jlhyrichcnelin ? alveata : Hall, Tenth Koport on tlio State Cabinet. * P* 1857. 

Compare Ceatronellu hecaUt : Billing*, Canadta\ Journal, May IfitH. 

Shell elongate-oval or subrhomboidal ; length much greater than the 
width ; sloping from above the middle to the prommct. beak of the 
ventral valve, the include^ angle being about 70\ Antei * Jr margin 
subtruncate for about onc-third the width of the shell. 

Ventral valve prominent ; n the middle, from s; broad, undefined, abruptly 
or scarcely subangular mesial elevation : the slope thence to the sides 

9 

below the middle is scarcely convex, and above the middle the sides 
are more convex, with g little .flattened expansion close to the margin ; 
the longitudinal outline gently arched ; the beak prominent, erect or 
slightly arching. 

Dorsal valve, in the upper part, convex at the sides and depressed in 
?4he middle into a wide undefined sinus, which, below the f-**t third 
ol'^he length, embraces the entire width of the valve* giving it a 
trougb»shap<£L aspect. * • 

Surface smooth : she’l compact, punctate. 

Length of specimen, one ineb. 

This species, dowsribed ino in 1857 , btiP ,so mufih the form and character of 
C. heoate, lULugcJ, described in 1861 , I can scarcely doubt the ideytir, of 
the two ; thff^M^differonoc being in * i size pf the specimens. 

Geological fvrtM&oit and local) V ti0 original specimen of this species was 
given to me many ychrs since ly M A . IX. Pease ,* as coming from the Onondaga 
limestone ; butt (W particular loc y is unknown. 


[Paleontology IV.J _ 61 
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Ceittroiwlla improssa. 


PLATE LXI. 

Ctnlranclla impress a : HaV/., Fourteenth Report on the Stnte Cabinet, p. 102. 1602. 

" “ Fifteenth Report on the State Cabinet, p. 100- 161. 1802. 

iSiiF.t.f, subovate ip. outline, sorp/times extended in front, rarely gub- 
sinuate ; ‘width; and length about as seven to nine. 

Ventral vai • convex, prominent or subangular along the middle and 
abruptly curving to the sides; longitudinal outline slightly arched, 
somot nnes nearly straight : beak nearly erect and truncated by a 
bounded foramen, which is limited below- by deltidial plates. 

Dorsal valve much shorter than the ventral, in the upper part convex 
at the sides, and flattened or depressed in the middle and towards the 
front, which is much produced and curves downwards to occupy the 
sinuous outline of the ventral valve. Sometimes the 'dorsal valve is 
nearly flat, with an impressed line down the centre, and sometimes 
flattened in the upper part and convex in the lower part : beak not 
incurved. jf 

Surface w ; tli fine concentric strife and nearly obsolete remains oKJfex y 
fine radiating strife, whiefy are visible only under a l^ns. SJytfl com- 
pact ; texture punctate. 

The "interior of the ventral valve shpws a very strong tooth on each 
side at the base of the fissure, gnd nearly one-third Axe length of the 
valve^from the apex. The interior of the dorsal valve Views the dental 
sockets and a remarkably strong thic. cncd hinge-plate ,Jw?ft3!b is concave 
in the centre, the margins extended a ' enclosing an (wal muscular area, 
which is divided by a low longitudimn xptun. Outside of the muscular 
area there is a low longitudinal ridge o> idug to flue anterior margin 
of the shell. [In these features, it resoni»blea, but is Ivery distinct from, 
the interior of the dorsal valve %f C. glcmsi/ageai] The crura have not 
been observed. 
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This species has the* general form and aspect of f\ oiaus^itjeo ; dhll'i-insr. 
however, in a very characteristic manner. It has a simitar compact am] finely 
punctate texture, and the propriety of referring it to tin* same gi-nus can scarcely 
be doubted. 

(J eol tjfjical formation and localities. This species occurs in the Hamilton group : 
on Coahong creek near Bellona m Yates county ; at York in Livingston roirnty , 
at Pavilion in Genesee county } and at Hamburgh on the shore of Lrke Eric, in 
Erie county.* 


( enlionrthi gluiuJu (n. 

PLATE LXT. 




SiiRU. ovate or ovoid, gibbous, with the front ro aided or subf nmcato 
Vjbntral valve gibbous, highly arcuate longitudinally, more eh- rated in 
the nriddle and sometimes subearinate, curving abruptly to the sides : 
beak strongly arched. 

Dorsal valve o cjjivex on each side find abruptly bent downwards at rho 
margins sfightly depressed in the middle of the upper part, with a 
more distinct sinus towards the front. 

Surface marked by line concentric stria>, which at intervals are crowded 
\uto subimbricating folds or ridges. Shell compact ; structure pmid lie. 
Thos^ast of the ventral valve shows a deep arching rostral cavity, 
and strong muscular imprints below, with dflop curving dental hum Hu*. 

The specimens are nearly throe-fourths of an incli In length, v nh a 
width of more than half an inelf. 

Gt'>/o<yira/ Jvn»W*o>i aud locality. This *?>cciea occurs in suav; com (.net be* la 
of the Humil t » p i’l Schoharie eoujtly; iiu> particular local. >y unknown. 
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In the preceding arrangement of the materials in the collections 
forming the subjects this volume, there has been comparatively little 
difficulty in assigning to each genus its approximate relations; and from 
the Oktmides onward, there is a very natural succession among the genera. 
In this arrangement, however, two genera, Trothjoebptcs and Vitulota, 
are left out of the series ; nor does there appear to be any place where 
either one of these can be naturally introduced. m #r 

We had originally supposed that Tropidolevtus would find its place 
among the Strophomenidae; but there have been at all times some 
important objections to placing it in this relation, while later discoveries 
have rendered such a reference unnatural. Notwithstanding the con- 
cavo-convex form, area, and large fissure under the beak of the ventral 
valve, still the punctate structure of the shell and the character of the 
crura seem to indicate its relations to he with the Terebratulidce ; and 
I have accordingly placed it in an order following the authentic genera 
of this family. 


Genus Tkopidoleptus (Hall). 

r 

[Or. Tfirrittr, carina; tenui*.] 

Tmopipt jutrrr* : Hail, Report on tbc State Cabinet. 1857. 

« Id. Pateoxolc Fowfls. 1857. 

«« Id. Twelith Report the State Cabinet, p: 81 . 

Shell transversely suboval or semiolliptical, concavo»Qonvcx : hinge- 
line extended, not crenulate ; articulating by teeth and sockets. 

Ventral valve convex, wjth a distinct area, and wide fissure beneath 
the beak. Dental lamellaa distinct from the margin of the fissure, 
crenulate. • . ' V;' ' ‘ ^ ' ■’ 

Dorsal valve conqave, with crenulate dental fosseta; a strong catfdihal 
process, with diverging lobes jn jEhe interior/ Wmoh support slender 
crura that converge to and uhite with the median crest. 
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Surface plicate : shell-structure punctate. 

The typical species of this genus is a concavo-convex shell, having 
the general form of Lepttena and Strofuo.mkna, ami W ns originally 
described by Mr. Conrad as Strophomenu cannula. It differs from all the 
genera of Strophomenidm in both external and internal characters, and, 
for these reasons, has been separated. The shell is externally ttrongly 
ribbed, and the texture is finely punctate throughout its substance. The 
ventral area is well defined, narrow tvnd linear. The fissure or foramen 
is very large and wide, and is excava'ted above the area line, coining 
quite up to the beak, and sometimes even including the apex which is 
worn away or absorbed. 

The teeth, which are a little separated from the margins ol* the fora- 
men and not continuations from it, are strong and thickened below, while 
they are deeply crenulated on the summit and exterior margins. There 
is a narrow low median ridge in the cavity of the valve j and the divari- 
cator muscular impressions arc broad, and fiabelliform. The occlusor 
muscular impression!) have not been satisfactorily observed. 

The dorsal valve has a narrow area, and a wide and strong cardinal 
process which nearly or quite fills the foramen of the opposite valve. 
'J'his process is often simple exteriorly, above the limit of the smooth 
or striated pseudo-deltidium which covers it near the hinge-lino ; hut 
just w’Hhin the valve it is broadiy grooved, in the middle, usually with 
two sinaln^eep pits just within the external smooth callosity, and on each 
side there is a groove and accessory lobe, frequently not conspicuous. 
The divisions made by the median groove diyerge and terminate below 
in obtuse processes which have some similarity with the bases of crural 
processes in Qsfruis, but have mote Analogy with the Terebratulidns. These 
processes are sometimes clearly broken at their termination, but are 
often smooth as if the roughened surface heut been cicatrized during the 
life of the animal. Below these ‘forks of* the proce - s there is a narrow 
median crest or septum which reaches beyond the middle of the valve, 
and sometimes nearly to the front. jFrotu the limbs of the thickened 
divergent processes there proceed slender crura which, at first bending 
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slightly outwards, send otF a short spur into the ventral cavity and are 
thence directed forwards, and gently curving, join the median crest, t6 
which they are attached, forming a loop of peculiar character. The ocelu- 
sor muscular impressions have rarely been seen with any degree of dis- 
tinctness; but the depressions just at the termination of the crural 
processes, and on each side of the median ridge, are striated ; and this 
striation often extends in a wide flabelliform expansion, probably due 

to vascular impressions. Towards the margin, the interior of both valves 

« * 

is strongly pustulose. 

The ficcompnuyiitg wood-cuts illustrates the parts reserved to above* 


KiO. i. 

Interior of tUu domal vulvt\ 



j. Cardinal prooosa. 
b. Oemdated teotl? -sockets, 
r. Crural processes. 

1. Loop. 

&. Septum*" 


Via. 2. 

XiOsn?au<dUuilt«eotlou of tbo dorsal valve. 



j. Cardinal process. 
1. Tooth-socket, 
c. Crural processes. 
7. Loop. 
a. Septum. 


T» the punctate texture of this shell, it differs from either of the^Genera Insr- 
t . r. n a , f^TKo j T t<: » m jfi n a or frxitorrionoNTA ; but«U)js might not be an objection to 
admitting TitonnoLKi'riTS into* the fatyily, wero the other character coincident. 
The area is longitudinally stinted, and presents n different aspect from any of 
the k^jitornoMK^i r>.«, but has analogy with some of the Orthides. The teeth are 
not extensions of the lame the bounding the foramen, but distinct, from it and 
deeply even ul ate or lobed, nud.inscrtod into .‘.corresponding ,crenulttte sockets in 
the dorsal vatvo.^Tho form of muscular impressions, so far as known, is not ysrjr 
dissimilar to those of SteophomisjA or Orthis. 

In comparing the form of the cardinal process and its appendages, we shall 
find it almost ontfrely similar to 'that LnKroco&LiA. as shown in f two authentic 
specie* (L.jfoMhte* and jL.Jimbrivt'Jt'fi and the muscular impression of the ven- 
trul .valve is quite like that of the fame, species. . , , 
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The exterior extremity of the cardinal process presents considerable variety of 
aspect, when a large number of individuals are examined. In sonic <>f them this 
part, if stripped of the external callosity of pscudo-de^lidiuiu, would have flic 
main process bilobed, with a sinns a little below the apex, and an accessory lobe 
oil each side similar to some of the species cf Puonrerus. 


Tropidoleptus ^arinatiis. 

PLATE iA’ir. 

* 1 

Strophuintna corinata : f%*N» ad, Ann. Kt&p. p. Gi I S1‘). 

l.fptccna latirosta * IJam,. 

*« <* of Owkm au«l othura. 

'VropidoLj l*t.i cat hiatus : Hat.:. in T«*;ith Roport on t Rf: situ OMbiutt. p. !•>!► i£"7. 

TanPip »lkpt! t ? : Heims described and tliustr;U**d in Twelfth K*.*i>«rt <»h llto Statu- Cabinet, i» ;»1 . 

Shell concavo-convex, semielliptical, the length sometimes nearly 
equalling the width : hinge-line equalling, greater, or less than the 
width of the shell, and the cardinal extremities sometimes rounded 
so as to give the shell a broadly oval form ; the sides are sometimes 
nearly straight, and the* front broadly rounded. 

Ventral valve convex, broadly nnhearinate along the middle, and sloping 
in a flattened curve to the lateral margins and front, which is sotne- 
. times slightly truncate or emarginate : cardinal extremities deflected, 
'abruptly incurved at the umbo, and the apex often imperfect from the 
encroachments of the foramen. Area from half a line to about one line 
in widths its margins parallel to near th*e extremities, where it slopes 
suddenly 'down from the outer margin. The area is longitudinally 
striate, and indented by a very wide foramen. 

Dorsal valve moderately concave, sometimes nearly flat, often with a 
median depression or sinus which becomes conspicuous below, the 
, middle of the valve : apex small, projecting a little beyond f ly: hinge- 
line. There is a marrow area, mterrupted'm t he inutile by a wide 
pseudo-del licUum* which covers the extremity of the cardinal process. 
Surface marked by about eighteen to twenty broad, simple, rounded 
plications which are wider than the spacts between them ; the cen- 
tral ono on' the ventral valve is bruhder and more elevated than the 
others, while there is a corresponding wider and deeper depression in 
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the middle of the dorsal Valve. In tare instances, the plications are 
bifurcated. Fine undulating concentric striae cover the surface, and a 
few strouger imbricating lamella} mark the form of the shell in its 
stages of growth. 

The interior structure has been noticed under the generic description. 

.Specimens from certain localities show no appreciable difference in the aizo of 
the enstte, and there is no distinct carfnation in the middle. 

In its young state, the shell resembles GhtmeU» ilejteota, but usually is proper* 
tioriuily longer; and the absence of spines, as well aft its punctate surface, are 
diMiucdvo features. 

The illustrations, figures 2 a, l. r, are of unusually elongate forms, where the median plica* 
tlrei is not perceptibly larger than the others. 

Figures 8 .* ~k present the principal varieties of form and size of the species; and figure 3 i 
«tiows a dorsal valve with bifurcating plications. 

Figure 4 is a form with more nnmeroas and finer plications, hut m other respects dees not 
show important dilFei-nocs. 

Figure 3 m shows- the goneral aspect of the area and foramen, with the cardinal process. 

Ti e remaining figures show the interiors of ventral and dorsal valves, and the Jists of the 
same as they occur In the arenaceous beds. ‘ 

When extremely magnified, the surfece presents the structure shown in flgure 8 s. 

A similar or identical species bus been recognized in Europe, and is published 
under the name of Jjeptmna laticoxta in the Bull, do la Soc. Geol. do Finance, 
Tome iv, pu. 325, pi. 3 ; but it is there represented as having about thirty-two 
plications', u greater number than any of onr specimens, iuul it will probably 
prove a distinct species of the same generic type. 

• Geological formation and toe-aJUim. In the Hannlton group *?» Schohprt© county, 
and extending throughout the State of No.w-York from near the Ipiason-river to 
Euko Erie. Some of the principal localities are in Schoharie and Otsego counties ; 
on the shores of Cayuga, Seneca, and Canandaigua lakes, and atl>arieu and 
Eighteen-mile creek. It is likewise khown in rocks of the same ngw in Illinois and 
Iowa. ’ ■ ■■ ..f. . 

Tropldolfptits otTldettb 

■ # rLATjB Lxii, 

Tropidoltptus vccidtn* : Bax* Ip TbirUxroth, Amu tli0 StAto 

• • . c : ... . -• i..- ‘ ‘4>k‘ • • ' . •' •• 

Shell ccmcavo-ooiivaac, Bemielliytical, about aa lbng aB wide 

the ventral valve extending beyojid the binge4iha, j^rea l£defr^ apph> 
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rently equal on the two valves. Surface marked by twelve or fourteen 
angular plications on each valve ; of these, two central ones on the 
ventral valve are a little elevated, and two others 0:1 the dorsal valve 
correspondingly depressed. 

So far as known, this shell offers differences by which it is readily separated 
from the preceding species. Tt may, however, prove to l»o only a variety. 

Geological foi'mation and locality. In limestone of the ago of the Hamilton 
group, at Iowa city, Iowa. From Uev. W. II. Barkis. 


The Genus Vitcxina was founded upon a species peculiar in form and 
internal characters, and no others of the same 'type have yet been 
observed. It presents many features in common with Oktius: and among 
these may* be mentioned the area on each valve, smaller on the dorsal 
than on the ventral, and the wide fissure of the ventral valve, partia Uy 
filled b$r the cardinal process of the opposite valve. The cardinal process 
itself is unlike that of Orthis, but the strongly divergent teeth-like 
crura are sinfilar ; and these, from their great divergence, would scarcely 
qdmit of the terebratuloid loop, or of spires, unless arranged as in Atryta. 
The punctate texture is as much like Orthis aa it is like TuRsnitATiiuA ; 
while the muscular impressions are similar to those of Or mis. In its 
punctate texture and papillose surface, it reminds one cf Sri m siskin a, 
but its internal structure is quite different. 

With our present knowledge of its characters, J am compelled to 

express a doubt as to its family relations ; and I have therefore placed 

» 

it at the end of the scries. * 


i 

* 
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CENTS VrrULIXA (Hall). 

» 

Vttcmxa : II At, i., Thirteenth Report on the State Cabinet, p. 72. 1800. 

Shell plano-convex : hinge-line extended : valves articulating by teeth 
and sockets. 

Ventral valve gibbous, with a high area, and large triangular fissure. A 
callosity or false area in the bottom of the fissure. Dental lamellae 
thick and strong. • B 

Dorsal valve depressed-convex, /with a scarcely perceptible area; a 
strong cardinal process, which is conspicuous at the base of the fissure 
in the closed valves. 

Surface plicated, papillose : shell -structure punctate. 

Vitalina pustulosa. 

PLATE LXII. 

Viiulina puUulota : Hall in Thirteenth Report on the^Stftto Cabinet, p. 82. 18G0. 

SnELL subplano-convex, semiolliptical : hinge-line equalling or a little 
less than the width of the shell : surface marked by a few strong pli- 
cations, and covered by minute papillae, which appear like the bases 
of seta?. Substance of the shell finely punctate. 

Ventral valve very convex; the apex a little arcuate, eubangular in the 
middle above, «^nd the elevation continued in a broad fold which is at 
first flattened and then becomes grooved or duplicate below, with four 
or five rounded or subangular plications on each side ; the area much 
elevated, and the marghi sloping rapidly from the apex to the cardinal 
extremities : foramen large and wide, being half the length of the 

t 

area, and reaching to the apex ; deltidial pieces or pscudo-deltidium 
unknown. 

Dorsal valve flat or slightly convey, with a wide( mesial depression 
which is nearly flat in the bottom, and in larger specimens has a shal- 
low groove, in the middip towards the fr^nt. The plications on the 
sides correspond with those off the ventral valve. There is a narrow 
scarcely perceptible area. 
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Surface cohered by minute papillae. Substance finely punctate. 

In the interior of the ventral valve,* the margins of the foramen are 
extended in two strong teeth, which are supported on the lower and 
lateral margins by a callosity of the shell. Beneath the apex, a strong 
callosity or false area extends across the valve and reaches to the base 
of the teeth. This callosity is visible in the foramen, and from its lower 
margin proceeds a slender median septum (fig. 1 A). On each side; of this 
septum, at its juuction # with the transverse callosity, there is a small 
pit for the ocelusor muscle; and beyond this a broad flabelliform area 
for the divaricator muscular attachments. These features are shown in 
the east, fig. 1 1 . 

In the dorsal valve, there is a strong median ridge or septum which 
terminates in a slightly lohod cardinal process ; on each side of this are 
the crural processes, and between these and the margin arc the teeth 
sockets^ 

Figaros 1 a 9 h, are of the largest specimens observed- Figures 1 c and I d are enlarged, 
showing the character of the plications and the pustulosc surface. Figures L c, f 9 are 
enlargements from an entire specimen : the profile, as given, represents the dorsal area as 
proportionally too wide. The interiors of tho valves and the caH of the ventral valve uro 
enlarged two diameters. v ^ 

Geological formation and localities . This species was lirst observed in a single 
individual among specimens collected at Canandaigua lake, and was afterwards 
found at York in Livingston county. More recently, and since the engravings 
were completed, Mr. Whitfield has. found tho fossil in considerable numbers 
near Tully and at Tinker’s falls in Onondaga county. 
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ADDENDA. 

Tr«mato$pira ? nobilis. 

PLATE. 

Rhyne ho spint nohilU : Hall, Thirteenth Keport on tho State Cabinet, p. 83 J8G0. 

Tuts species was omitted in its propel* place, in tho hope of being able 
to determine its true relations ; but the result has not been quite satis- 
factory. It appears, however, to be more nearly related to the Genus 
Tkemat osriiiA than to Hhyn c hospira ; and it may be found to differ from 
either of these when the internal characters shall be fully ascertained. 
Shell large, broadly subovoid; surface plicated. • 

Vjsnth a i. valve with a broad mesial sinus ; the beak large and truncated 
by a large round foramen, the lower side of which is bounded by the 
summits of the dcltidial plates : margins of the valve subalat^fa little 
below the beak. 

Dorsal valve the more gibbous, with a broad, moderately-titivated mesial 
fold. 

Surface marked by numerous angular elevated plications, which are 
sharply crenulated on the summits ; the sides and intermediate spaces 
finely and evenly striated. On the mesial fold there are from nine to 
eeven plications, and a corresponding number in the sinus. 

The interior of the ventral valve shows a strong tooth on each side 
at the base of the fissure j the rostral Cavity is limited by a callosity, 
and the muscular area is strongly marked and somewhat quadrate in 

form, as far as observed. 

« ‘ * 

The interior of the dorsal valve shows strong crural processes exten- 
ding from the hinge-line for a short distance, when they become slender 
and flattened and below this % they cuvve and send off a process towards 
the centre of the shell, as in others of the genus, and similar to that of 
Terebratula.** « - 

Geological formation and locality. *In the Hamilton group ; at Darien, Genesee 
county, New- York. 



■ ...vV: v «i8 

Otsinj P»lOf41M)P8 (HAta..) 

In 18$9, I proposed the name pHfoi,TDoi*8 for *omt> minute fossils belonging 
^ ; CftANri.iff but differing from the true Crania in 

bemg &ee Of unattached toother bodies, so for as is known. Since that 
tfsae my stteniion lias been called to the* figures of Crania antiquissima of 
IlkpiftVAfcD, ah given by p» VaRNBinji, in the Crcology of Russia and the Ural 
M6wUair$ f vol-di, plate .1, figs. 12, a, b $ c. These tire cited by McCoy as 
• illustrations of typical Tortn of PsKtmocnAku. In the figure 12 a, we have the 
characteristic muscular impression of Pbomdops; fig. 12 A: can .scarcely be- 
long to the same species •since the apex is subcentral. The figures of 
Pscudocrania divaricata given by McCoy, {'British Palaeozoic Fossils ,) illus- 
trate a different type; the exterior is represented as radiating) y striate 
with a distinct area like Tkematis, while the interior presents four mus- 
cular pits as in Crania, and rquite unlike the Puouoovs of our strata 
Prof. jfccCoY hae cited both the above , species «as typical forms, but in 
the present state of our .knowledge I am not prepared to abandon the 
Genus Pnoi»n>ocs. 

• -.* PHolldops tirfciiarfa, (n. «.). 

.PLATE III, FIG. 10. Soo note, p.ig« 38. 

^V'V :-V- '-V-'-'V • ; # 

SKEni father above the Usual size, subcircular-, discoid ; beak submargtnal 
and slightly elevated ; front. margin expanded and fiat toned. 

Strafi , Acis xinknowh ; interior chiflfaqtemed by a large subcentnU muscular 
'scar, whibib ■=£»■'. the cast is xnudh deeper on the front margin, and divided 

bv a narrow septum. , # » • 

Th» species closely resembles P. oblata of the Schoharie grit, but differs in being 
more nearly <Umffar and Iwhaving a much larg«r.ttte« occupied h Y ,ho muscular- 
iihpiteSeion, T$e largest: ippeeimcns ,measu»-e a little move than one-fourth of an 
.'Inch in length, / , . y \ . . 

iKcfevioj jdpol'-f^K^lon *•$' locality. In the Orjskany Sondato^n in ths down of 

v [|»*I,AeKtOIA>OT IV\] V '. 53 
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Pliolidop^ obhita (n. s.). 

t PLATE III, PIG. 1(V 

Shell suborbicular, .somewhat flattened on .the upper margin, discoid or 
depressed convex ; the length and width about equal ; muscular area of 
the interior small, circular, and divided through the middle by a longitu- 
dinal septum. External surface unknown. 

In general aspect this species souiowjiat resembles P. arenaria,- but differs very 
materially in the form of the muscuhfr impression. 

Geological formUlton and locality. In -the shales of the Hamilton group, at Car 
tor’s Mills, four miles south of 'Aurora, Onondaga county, N. Y. * 


IMi olid ops 7 linguloldes (n. ».). 


^ PLATE TIT, FIG.- 11. 

Shell broadly ovate, witfi an obtusely pointed beak, which is apparently 
terminal. ^ ' 

Si'hpace covered by rather closely arranged, strongly lamellose concentric 
lines of growth, which reach the margin of the valve near the beak. 
Length of shell sixty-two hundredths of an inch; greatest width, fifty-six 
hundredths of an inch. 

This species differs from any of the described forms of the genus PitoLinora in 
its terminal beak mid snbnnereous shell. There may be some doubt regarding the 
propriety of its reference to this genus, but at present no other group seems so well 

C 

adapted to its reception. 

Geological formation and locality. " In concretionary layers of the Hamilton 
shales* on Canandaigua Lake, Now Yoi*k. , 


Strophomon* rlioniboidalis ? 

. ’ • r 

i PLATE XV, FIGS. 15, 16. 

Specimens of shells having' the characters bf this species have been 
obtained among a collection from isfallet’s Creek, two miles north of York 
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Centre. Medina county, OhiV>, in rocly? perl tuning to the Wmorly group 
The specimens present no el Jurat terislic differences from those of the Lower 
Helderberg group, or any modifications which cannot, be detected among 
the collections of specimens from that group, individuals may be selected 
from any of the format ions that will show strong and well marked differ- 
ences, either from these under consideration, or from each offset', but a 
aeries connecting the extremes from either the Niagara or Lower Heidelberg 
groups will contain individuals having ^Jie same, characters with those pre- 
sented bv the Ohio specimens. 

The occurrence of this species in this Geological position, is the more 
interesting since thus far, it has not been found in the Hamilton or < 'he- 
, muug groups of New York. 


Stropliorionta suitilemiisa. 


PJiAJJi yjjWrFIDSTa -2 L 


Si rophodoina nuhdeminsa • If ai,l, TdijiIj import * n ih»* L^ibitut, p. 1 4 : *- 

Strojidodovta detnissii : Hall, U«.poit of lo.va, Y*oi. I, part o. 40.>, p'< . *>, </ , l. r >/ 

Stropfiod</>ii<t dunosa J ('.iiHnisssi] Qwkn. (jeol. Survoy ot Wisconsin, 1 ova, Mium.', >U, ,f !v pinna 
tiou t»f Table 311 a, ilg. 1 - 1 . 

Shell semicircular in outline, 


A 

with more or !e. s extended and son*, ‘times 


mueronate cardinal extremities. 

Vk.ntr.vl valve depressed convex, somewhat regularly niching from beak to 
base ; area narrow, crenuhited. 

Dorsal valve concave, nearly following the curvature of the ventral valve; 
area linear, crenulated. * • * 


Surface marked by strong radiating striae, which are increased by intersti- 
tial additions becoming finer and more numerous near the margin in adult 
individuals. The stria? are themselves longitudinally strip#!? oh well pre- 
served specimens, having from threg to six stria? on j/u'.h of the larger 
ones, near the middle portions of the ventral valve. \ 

I have hesitated to continue this as a distinct, species, and hi>i4 so -indicated on 


page 1U of this volume. The Western •peeirnens, 
ference in form and in certain peculiarities of the 


howetvor, .s I m \ v a- %1i f- 

s trite. While the New York 
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forms are usually longer than wide, Western* ones are ms long as wide, and 
sometimes wider, and lhc cardinal extremities arc Visually extended and frequently 
muoroiuite. They are likewise loss ventricose, the space between the valves being 
less, and the muscular impressions not so strongly marked. In these respects, 
however, the New York specimens of the Chemung group more nearly resemble 
the Western ones. 

Geo 7 oy tea l fo 7'mation and locality . In rooks of the age of the Hamilton group, 
at Kook Island, 111., and at Independence and Now Buffalo, Iowa. 


Spirt fera mala. 

PLATE IjXIII, FIGS. 6~13. 

.HthyrU mala: Bili.i mis. Canadian Jour. Iiid. Sol. .and Arts, May, 1800. p. 276. 

Sheix below the medium generic size, ventricose, with rounded cardinal 
auighis, giving "a longitu/ ovate outline, with a depressed siil^lobose . 

form ; hinge lii>e‘ very short; e ardthr^ &recL n ax.ro w and sometimes hidden 
by\>k^beafc . • 

Dors An valve suborbicular, moderately ventricose, with a distinctly elevated 
rounded mesial fold. 

VnNTRAn valve more ventricose than the opposite, with a large, tumid, 
incurved beak, and a moderate, subangular mesial sinus. 

Surface destitute of plications, hut marked by more or less distinct concen- 
tric strise of growth. 

This species is of the type of, and in some conditions greatly resembles, &. lineata , 
of the Coal measures, but diffeYs in the projecting beak and more ventricose dorsal 
valve, as also in the surface markings. It is also very similar to *5?. Hubumbona, 
of the ‘Marcel lus shale, but is a larger form? and differs in the shorter hinge lino, 
larger beak *u*sJ more ventricose dorsal valve, and in the surface markings. 

Geological forb^tion and locality . In the Coraiferous limestone of Ohio and 
Canada West. The specimens figured are frdbi Rev. II. Herzer, of Columbus, Ohio* 
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Splrifera \yliifno} I. 

Spirifcra lohHrteyi : Ham., OeoJogwvil Kopoil of lo-wfi, p^i02, }»iaf( 1, f. 2. lK r >2. 

This species is referred to on page 2-1*5, as derived from beds of the age 
of the Hamilton group, in Iowa. More recent observalion*, with pretty 
extensive collections made in several localities in Iowa, by Mr. U. P, Whit 
Held in 1806, have led to the conclusion that this species, togcltn-r with its 
associates in the same locality, are of higher beds than those of th* Hamil- 
ton group and should properly be referred to the age of the Chemung. 

Some further notice of the species thus associated, will appear in '.In- 
state Cabinet Report. 


SpiiReni mt'sustrhtlis. 

PLATE Ell, ntlS. 14 



Chemung gr^mp only. More recent collections, with better knowledge 
of the limits of the Chemung and Hamilton groups in the eastern part 
of the State, have shown its occurrence in the t wo formations. The speci- 
mens from Schoharie county are from rocks ol the Hamilton group, and are 
separated from those in Delaware county by almost iion-'ossilifer- >us ecdsof 
several hundred feet in thickness. It is a Jit tie remarkable that wlide the 
geographical range of the species is Tcss than two hundred miles, its vertical 
range should be so very great. # 


llliynclionelia (Stenocisma) coutructa var. sit xu tills. • 

PLATE IdV A, I-T«i8. 44-fil. * 

Amonci the collections from Romford, l^wa, there ai'e/ome specimens o t 
Rhy’NCHonklla., which possess many of the characteristic features of R. cony 
tracta of the New York Chemung group? and also thCs* o >ximia 
of the same formation. The example* figured on plate 54 A, tigs •14 49, 
have much the appearance of the former species, except upsize, while the 
rPALvJCOXTOHOttr IV.] 51 
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specimens, figs. 50 and 51, are of^the type of R. eximia, of small size. 
Although there are few examples in the collection, they still show a 
gradual increase in the plications, from those having the least to those with 
the greatest number, without any possible means of drawing a line of sepa- 
ration between them ; while among the New York specimens the separation 
is comparatively easy. Considering these facts, the specimens are for the 
present referred with some doubt to R. contractu, until more material can be 
obtained, offering better means of comparison. • * 


Trrpforalulu Illicit heni vat. 

PLATE LX. FIGS. 8*2-dJ7. 

Compare r. T;<tveist:it«i#> Winch. Hop. on («run»l Travorw region, p Vb>. 1800- 

Am ono S0ijujjpr;ri-bratul**^l shells obtained from Thunder Bay, Michigan, 
'tfo os «■ • i'.x *>''ie w having s< > to T. fincklami, but differing in 
soireL points which, if constant among a larger number of spe^mens, might 
prove to be of specific importance in a. group of shells of such close charac- 
ters as Tkiibbratula. These shells are usually more vent ri cose in the um- 
houal region than T. Imck/a'/v , with a. larger and more strongly incurved 
beak, the perforation of which is also larger; the front of the shell is likewise 
much less gibbous, often being t[>in and somewhat flattened below the mid- 
tile, and the grea test width being above the centre instead of below, as in 
that species. Taking into consideration # these points of dissimilarity, it 
may be desirable to recognize it as a distinct variety until more material 
may show its proper relations. 


Terebratula Ontario (u. *.). 

. ’ * 

PLATE LX, FIGS. 45-48. 

\ 

Sum. i, sTTinli. vefy broadly ovate or subcircular, with depressed convex 
valves of nearly equal depth; be$?k jof the ventral valve incurved and 
strongly truncated by a circular perforation, the lateral margin snbeari- 
nate. / 
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Surface marked only by distant conceryric lines of growth. 

Til is species resembles /’, Am* more* nearly than any other fn the New York 
rocks, bur. is a little more convex in proportion to its size, and the Junk is corn 
paru lively higher and less incurved, while the shell i nunc neatly circular, and 
ha.5 it s giva test w id! h nearer the front. 

Gcol ofjt. cal formation and l ovality . In the Hamilton shales on Canandaigua Cuke, 

NY. 


letifroiiellti ovttta fn. *.). 

if, ATE LX I* A., MOS. 47-PJ. 

Shell small, oval or slightly ovate; width and height as four b> five, great- 
est v kith near the middle of the length. 

Dorsal valve depressed convex, without percept ible sinus. 

Ventral valve much deeper than the dorsal, «uJi^8triniU4ydVint; ‘be centre, 
most Vent i loose just below the beak, -rnroug;l;, i i mTT V^i I : fcc ;il | 

margins of the be .k siullitTy* cJBKuato. 

Sruiwok marked only by concentric lines of growth. 

This species resembles (J. Julia in form, hut is :» narrow er shell, wm.Ii a b\ss emu 
vex <'k>rsaJ valve,: the ventral valve i^more veptrieose and carinate :d mg fhe mid 
die, and the beak more strongly incurved. 

Geological formation and locality, fn l lm Upper If ■•ddorbeig linn sb urns at 
Cayuga, C. W. * 


Ceiittoiirlla Julia. 

PL ATE JLXT A, r fOS. 41-40. 


Ct’otronrfia in Ha .* \V t s< ti ><;f Proc. AokP N-t. Sri* r.cr. Phil. V»'*L xiv., jui £•.» 10 A l c 'Vf. 


Shell small, lenticular. 

Ventral valve a little more ventrieoso than 
along the middle. % 


tfie opposite 



ear butte 


Dorsal valve regularly convex, without sinus. 

Surface unknown. . 

This shell closely resembles C. ocata^ hut differ* in several particulars, as indi- 


cated above. • 

Geological foi'rnatiop* and locality , 
Barques, Mich. . # B 


In the Marshall sandstones, Point mix 
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Centro^elk liecate. 

c PLATE LX l A, FILS. 27-29. 

Ventrcnella he rates Bi llxvoh. Carm»lian Jour/ia], May, 1861, page *172. 

Shell elongate, half as long again as wide, with a slightly incurved project- 
ing ventral bet,k. 

Dorsal valve re jularly arcuate from beak to base, with a moderate mesial 
sinutf, which :s angular in the bottom. * 

Ventral valve sharply angular or*carinale along the middle, with flattened 
.sides. 

This specie i resembles O. alveola in form, but is much smaller, the sinus is less 
deep and thf cardinal margins not reflected while the lateral margins of the beak 
arc rounded instead of being sharply angular. 

Geological formation and locality. In the Upper Ilelderberg limestones at 
Cayuga, C. W. ■ 


ILeristeUa lenta (n. s.). * 

PLATE LXIII, PIGS. 19-22. 

Shell sj .mil, broadly ovate, or transversely oval, with a slightly projecting 
beak, and very unequally convex valves. 

Ventr al valve nearly flat, in the upper part, with sharply angular cardinal 
margins becoming deeply and subangularly sinuate towards the front, 
where it is slightly bent upwards. 

Dorsal valve very ventricose in the umbonal portion, and sub angular along 
the centre, with the sides somewhat flattened. 

This species differs from any described form of the genus so far as it can be 
ascyxtmned . I n the form of the ventral valve it approaches somewhat the A/. 
( Pealuffonia) tmf^ulcata, but th£ sinus is narrow instead of embracing the greater 
part of the valve, imd it differs so iyateVially«in other respects that there is no dan- 
ger of confounding'fche two. , . 

G eologteui fot ntation and locality. In rocks of the age of the Oriakany sand- 
stone or Upper Heldcrbcig limestonesf^jear Cayuga, C. W. 



t 
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Kh\ nriiosjiu;) yUihglohosrt. 

rr.ATK bxirr, fk;s. -jr*. 

Among the collections from tin? Schoharie gi it there are a few specimens 
of IvHVNOiiosriiCA which have much the general appearance of fi. g/oh;*a o f 
the Lower If aldcrboLg group. They diller in hav ing a smaller Tumibor of 
stronger plications, with a single, more prominent one in the middle of the 
dorsal valve, and a corresponding wider depression on the \ontra! valve: 
while in li. gtohosa there are one, two or three smaller plications ft a ming 
a kind of mesial sinus on one or both valves, winch is a constant and 
characteristic feature of the species, as also of all those cal t he Genus in the 
Niagara and Lower Helderbet/g groups. 

This simple. mesial plication, together w ith t!m globose form, will dirt in- 
guisli this from any described species of the Gv nils. 


Remarks upon the Character of the Crura and Loop of Tkkekk atdc.a and 

(jKvrroKni.u.i -illustrated in thi volume. 

A careful examination of the interior structure of the Terehiat uloid 
shells, has shown sufficient ground for the &op:irati«*n <T the Genus (•mrro- 
nejlla, and the external character of the shells would *eom to afford the 
necessary means of distinguishing the Genera. Among the specie* included 
under the Genera Tkrkiuiatitla ami Cifvptoneu, \, time arc three distinct 
forms of loon which are in some degree connected with. an external Lifer- 
ence in the form of the shell. 

The simplest- form of loop observed is snpilar to the! yf ‘TVnrcrii vtck \ 
proper, butT with the anterior extension of the crura free. or not connected 
by any visible extension of the calcified substance ot t tie loop, t ho exl remit ios 
.appearing as if broken. There may have begn some coim^xipn^ vf the parts* 
by ligament or otherwise jluring the liA*of the animal. This form of loop, so 
[Pa L4ROXT1) log v IV J 5 ft f 
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far as observed, is characteristic of tjie short ventricose shells, usually, having 
their widest portion anterior to the middle, as in T. jitcunda, T. simulator, 
and T. harmonic. Probably the New York forms of T. roemingeri would 
show this feature could specimens be obtained suitable for cutting. 

The second form of loop is short with the anterior portion sharply re- 
curved and twisted in the curving. As examples of this form we have T. 
sullivanti in the figured specimen, and T. ratmingeri, from Thunder Bay, 
Michigan. These forms are rotund or appressed. * 

The third form of loop is like, that of Waldheimta, but has the crura 
connected by a band on the dorsal side opposite the crural processes. The 
external form of these species is more or less appressed in the upper part 
of the shell, with a Hattened Ijeak. The principal forms known are Cryp- 
tomlla rectirostra, C. planirostra , and C. eximia. * 

The first form of loop Mentioned is probably of generic importance, as 
there are sevjyjsfTspecies ^mVch show it clearly. The. second form ^of loop 
as that' of the third, with tlnw< m coptinn of the dorsal band, the 
recurved portion being quite short. It does not, therefore, differ essentially 
from Waldheimi a except in extent. The third form differs ‘from Wald- 
heimia only in the possession of the connecting dorsal band. 



C O R K I G E N I) A . 


Page 13 lino 15, after xpulnUtta, inaert vam a km. 

Page, 33 , line. t. before. bods, insert r<M:>ihfev'ni.». 
l > *»srt% :;r*. Via*. 7. for l and 2. road 1 a auii 1 />. 

Page -X line 9, for 3. i and 3, road 2 a-d. 3 a -c 
Page Pi. lino 23. Ur lia* >*oad cryna. 

Page 4f> lino 20, for V I read VH. 

Page J H , liii ol», n > r h k v l i » », k rea.i I I \ v . l i, i . K. 

Pugc i '. lino -27, IV i v vj read vir. 

Page 49, Ii;ii> 33, for 8 r. read 1 e. 

Page 52, lino 583, for vu road i.xiii. 

Pugc 73. line 10, before .’•pecicr*.* In ant other. 

Pngo 78. line *25. nfter niodinn, Insert line. 

Pago 101 , Vne i. fur 1 c read 1 e. 

Page l‘H, ILio 7, for 1 l run I 1 / * 

PngG 101. IhJO 8, far 1 fc, n, rind 1 7«\ l. 

Page Ml, lino JO, for 15 rend 13. ** * 

P-V*' M*. Him 21, futtcTtllU re -id junta. 

Page 109, line 32. dele ihL* lino. 

Pago ill, line lo, ior*XTX a. rea l xv. 

Page 111, line 1!, for Xtvoj'hodosdu rend Sirophomtnn. 
Pago 1 line v» for elm Ira read *'.uy»ta. 

Page J 13. line 9, for 8 road 0. A 

Pape 1 Hi, line 7, lor no aperies road one species. 

Pago 13fl. Jlt»w« 1 and 5, dele reference fo Plate 2*2. 

P«g<# 1 30, Mae lit, for konincl i read l-i ninel:ian(t. 

Page 187, line 19. refer fpeoioH to Platk xxii. 

Page 138, hue 12. after lorly Insert (im-Uollug bifurca- 
tion*.) 

Pago J 43, lino 1. for vnurlcatu* rend lUiirU ata 
. Pa go 'll, line 19, for (tig. 00} re id (% 33). , 

Pago I.vi, line A, refer Hpeelo* lo Pi ai h XM it 
P ago M5, line 23, for Pro «1 net «<»* read Prodm lu* 
(Prodnr lellu) populate (n. h ;. 

Pugo 133, line 4. Inner! beneath, J’rmfnntvtt hivbutum 
IlAtJ.. lOlh Rep S!, Cab. j». 17.V M.77 9 

Page 107, lino 21. for 1-9 road 18-27. 

Page 107, Hue 29, for 9 road 21. 

Page 171, lino 15. for 19-23 leant 1-8. 

Puge 1V3, line 29, for nr two, n ail one, two. 

Page 188, lino* 1 and 3. for Cvht.hn A read Oi KTIHA. 
Paso 189, lino 2, for Spltrifer read Splrlf’cra. s 
Page UW, line 12 for species roud ahtdla. 

Pnyo 2<>0, lino ‘AT. for 34 n;ad 35. •» 

Pago 201, line 3, for 34 read 35. 

Page 2»>1, Uno 21. for XX x ro.id xx XT 
Page 207. Uno 30. afn*r of die. inner! area 
Page 219, Hue 21, fer 33 J oad 31. 


*P.t e J.M !imi.* C2. f«*r S. arefu iv.ii! V nrola. 
Pa/-.i *22.> live 17, (hie ryf mi. •» o ref. rvi.ip i.» « 
V- f i*X»* Hue luv V.V \ .• f r : u:id \ \ Will 


P:ico2-U. lino 18, ii>r \ \mi ;e:nl wxiif. 

I*;’. ye ‘ill. Hm.-H. for givasl; i*« m 5 gri’.t'.’y. 
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